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ABSTRACT 


A User's Manual for the Emulation Simulation Computer Model was published 
previously. The model consisted of a detailed model (emulation) of a SAWD CO 2 
removal subsystem which operated with much less detailed (simulation) models 
of a cabin, crew, and condensing and sensible heat exchangers. The purpose 
was to explore the utility of such an emulatlon/slmulation combination in the 
design, development, and test of a piece of ARS hardware - SAWD. 

Extensions to this original effort are presented In this manual. The first 
extension Is an update of the model to reflect change In the SAWD control 
logic which resulted from test. In addition, slight changes were also made to 
the SAWD model to permit restarting and to Improve the Iteration technique. 
The second extension Is the development of simulation models for more pieces 
of air and water processing equipment. Models are presented for: ECD, 
Molecular Sieve, Bosch, Sabatier, a new condensing heat exchanger, SPE, SFWES, 
Catalytic Oxidizer, and multlflltratlon. The third extension Is to create two 
systems simulations using these models. The first system presented consists 
of one air and one water processing system. The second system consists of a 
potential Space Station air revitalization system complete with a habitat, 
laboratory, four nodes, and two crews. 
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FOREWORD 


This User's Man ual has been prepared by Hamilton Standard Division of United 
Technologies Corporation for the National Aeronautics and Space Administra- 
tion's Lange ly Research Center in accordance with Contract NAS 1-17397, 
"Development of an Emulation/Simulation Computer Model of a Space Station 
Environmental Control and Life Support System (ECLSS) " . This manual describes 
the use of the three models developed under this contract. 

Appreciation is expressed to the Technical Monitors Messrs. John B. Hall, Jr. 
and Lawrence F. Rowell of the NASA Langley Research Center for their guidance 
and advice. 

This man ua l was written by Dr. James L. Yanosy , Program Engineer, with 
assistance from Mr. Stephen A. Giangrande. Hie extensions to the program 
presented in this manual were performed under the direction of Mr. John M. 
Neel, Program Manager. Thanks is given to Joseph M. Hana for his efforts in 
the development of the Space Station Model. 
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l.o INTRODUCTION 


The Original User's manual [4]* presented the instructions to use 
the Qnulation Simulation Canputer Model (ESCM) . This model con- 
sisted of simple models of a crew, sensible heat exchanger, con- 
densing heat exchanger, and a cabin combined with a very detailed 
model of the SAWD 00 2 Removal Subsystem. The simple models are 
called simulations while the very detailed model is called an 
emulation. The purpose of the program was to explore the utility 
of a combined emulation/ simulation program to assist in the design, 
development, and testing of a piece of hardware-SAWD . 


This original effort was extended to update the ESCM model 
following SAWD testing, to develop new computer simulations of 
other air revitalization and wastewater processing equipment, and 
lastly to develop two system simulations which would incorporate 
various air revitalization and wastewater processing equipment. 
The purpose of these additional system simulations is to explore 
their utility in system design. 

This report presents in the form of appendices to the original 
User's Manual the new instructions for ESCM, the instructions to 
use ECLSB, and the instructions to use the Space Station Model. 


♦Numbers in brackets denote references listed in Section 2.0. 
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ESCM was updated to incorporate the new control logic resulting from 
tests. In addition several Improvements were also made in the output 
and the Iteration procedure. ECLSB is one of the system simulations 
generated. It models one ARS combines with a water processing system. 
The User's Manual for this system has already been published [1], but 
it Is Included as Appendix B for completeness. Lastly, a Space 
station model was generated; it consists of a habitat, laboratory, 
four nodes, and two crews. Only air revitalization processes are 
simulated; the Instructions for this model are presented in Appendix 
C. 


The following are errata in the original User's Manual: 

( 1) Page 2, Figure 1: above the box titled Launch Operation the 

words should be "Design changes" Instead of Design chanes. 

( 2) Page 17, Table 5: Delete VLH20 subroutine and Its description as 

ESCM never calls it. Also, change "Subroutine None" to 
"Subroutine Name". 

( 3) Page 18, Table 6: Delete DUCT subroutine and Its description as 
ESCM never call It. Also, change "Subroutine None" to 

"Subroutine Name". 

( 4) Page 47, Table 8, NSTR15 Card; add the following In the comment 
field: "Pressure from secondary side". 

( 5) Page 48, Table 8, NSTRE20 Card; add the following In the comment 
field; "Pressure from secondary side". 
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( 6) Page 49, Table 8, NSTR32 Card; add the following In the comment 
field: "Tank fluid temperature is specified". 

( 7) Page 50, Table 8; the second TITL 21 3 line should be renumbered 

to TITL 21 4. 

( 8) Page 50, Table 8: the line after TITL 23 3 should be renumbered 
from TITL 21 3 to TITL 23 4. 

( 9) Page 51, Table 8: the lines beginning with VALU 71 14 and VALU 71 
15 should have the numbers 0.315 and 1.000 deleted. 

(10) Page 53, Figure 8: In Note at top of figure, change the word 
"nonzero" to "non-blank". The program checks for a blank field; 
If the field Is not blank, then the program takes the specified 
action. 

(11) Page 65, Section 4.3: add the following for the missing Item (7) 

In the list of eleven values printed to the screen: "7) SAWD bed 

#1 H 2 O loading, % of dry amine wgt. 

(12) Page 67, first six lines, references to Appendix B should be 
changed to Appendix C. 

(13) Page 67, Item (3) at top of page should read: "3) Schematic 

printouts at the requested prlntoff frequency. See Figure 6 and 
Appendix C. 

(14) Page 67, Item (2) In the middle of the page: change 

"Indenpendent" to "Independent". 

(15) Page 68, definition of NUMCAS: change sentence In parentheses to 
read: "(Refer to Appendix B GPL0T.DATA)". 

(16) Page A-10, Section A. 4: change ESCMZE to ESCM2E. 
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A.l INTRODUCTION 


The computer program for the emulation/ simulation of a Space 
Station environmental control and life support system (ESCM) has 
been updated. Updates to the canputer simulation model include: 

(1) the addition of an energy balance control logic (flow sensor 
control) for the SAWD CO^ removal subsystem, the capability of 
restarting the SAWD subsystem, clamping the SAWD bed segment 
temperature when iterating on the bed temperature during the energy 
balance of the bed segment, and the addition of a new output table 
to the hardcopy and screen output. 

A new type of control has been incorporated in the SAWD subsystem. 
This control method is an energy balance method. Using this 
method, the amount of water remaining on the bed after absorption 
can be calculated from an energy balance of the bed. Based on the 
water remaining on the absorbed bed, the next absorb time is 
calculated. Thus, the absorption time is regulated to control the 
amount of water on the bed at the end of absorption. The time to 
desorb the bed is dependent on the water flew as well as steam 
generator power. 

The capability of restarting the SAWD subsystem has been added to 
the SAWD subroutine. Previously, the user was required to run the 
program for steady state before the transient could be run. With 
the restart capability, the simulation can be executed from a 
transient start. 
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A. 2 Description of Program 

In order to incorporate the above changes to the ESCM model, two 
subroutines were modified. These subroutines , GPOLY1 and IR45, 
required logic changes. All input and output additions to these 
subroutines will be discussed in this section. 

A. 2.1 GPOLY1 Subroutine 


GPOLY1 was restructured to the following format: 


IF (N .EQ. 3) Then 


END IF 


The following are input additions to be input once at the first 
execution of GPOLY1. 

KK(6,18) = Bed to be desorbed first at start of transient 
solution 

KK(6, 19) = Type of SAWD control 0 = RH control 

1 = Accum control 

2 = Flow sensor control 

The following cure input and output additions to be input and output 
frcm GPOLY1 before the solution of component #14 (splitter for gas 
flow frcm main cabin to SAWD Bed #1 or SAWD Bed #2) . 


A- 2 



UNITED 

TECHNOLOGIES 

©TM01MIM2) 


SVHSER 10639 

INPUT: 



W(29,68) 

= 

steam generator power, watts 

W(27,100) 

= 

HpO supply tank flow, pph 

KK(32, 16) 

= 

Type of C0 2 delivery 0 = overboard 



1 = 00 2 reduction 

W(32,70) 

= 

(X> 2 accumulator temperature, F 

OUTPUT: 



002PEM 

=s 

C0 2 removed from air, ltm 

C02L0D 

= 

CO., removed from air per # of bed, % 

TCYCLE 

= 

Total cycle time, sec 

H2QADD 

= 

H 2 0 added to air, lbm 

H20L0D 

= 

H 2 0 added air per # of bed, % 

TBU3 

= 

Time for bleed down, sec 

WAIR 

= 

Total air through bed, ltm 

WDOD 

= 

Total air through bed per # bed, % 

TA EX 

= 

Time for air exchange, sec 

BH201 

a 

Water loading, ltm 

WLOAD 

= 

Water loading per # of bed, ltm 

TABDT 

= 

absorption time , sec 

BC021 

= 

CC> 2 loading on bed, ltm 

CLQAD 

= 

C0 2 loading at end of cycle per # of bed 

C02RR 

= 

CC> 2 removal rate, pph 


% 
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OUTPUT: 


TABMAX 

= 

Next absorb time limit, sec 

EFF 

= 

C0 7 removal efficiency, % 

WC021B 

= 

CO 2 at end of bleed, lfcm 

WC021E 

= 

C0 2 at end of air exchange, Lhm 

TOES 

= 

desorb time, sec 

C020BD 

= 

C0 2 to accumulator package, lhm 

PCT002 

= 

C0 2 to accumulator package per # of bed, % 

TFLAG 

as 

Lag time after desorption, sec 

AVGDLV 

= 

average rate of (X> 2 delivered to accumulator 



package, pph 

WSTEAM 

= 

amount of steam through the bed, lhm 

WSLOD 

s 

amount of steam through bed per # of bed, % 

WSTM 

= 

steam flow during next desorption cycle, pph 

BH202 

= 

Water loading on bed, lhm 

W0O22B 

= 

C0 2 loading at end of bleed, lhm 

BC022 

= 

C0 2 loading on bed, lhm 

VC022E 

= 

CC> 2 loading at end of air exchange, lhm 

ACH20 

= 

H 2 0 vapor flow to accumulator and flow sensor 

AC02 

= 

0 2 flow to accumulator and flow sensor 

ACN2 

= 

N 2 flow to accumulator and flow sensor 

AC002 

= 

C0 2 flow to accumulator and flow sensor 

T0TW3T 

= 

Total vapor flow to accumulator and flow sensor 

PURITY 

= 

C0 2 purity to accumulator and flow sensor 
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A . 2 . 2 IR45 Subroutine 


Additional logic was incorporated into the IR45 subroutine to allcw 
the SAWD subsystem restart capability. The SAWD can be started 
frcm a transient startup without the steady state solution being 
performed first. The restart capability was incorporated in the 
IR45 subroutine be initializing the SAWD inlet and exit header 
values as well as each bed segment (i.e., temperature, pressure, 
molecular weight ...) in the IR45 subroutine. Previously, these 
values were initialized in the subroutine STAEDY which is only 
performed during a steady state solution. 

Additional logic was also added to IR45 in subroutine BAIWCE. This 
logic clamps the bed segment temperature which has just been 
calculated through the iteration technique. If the bed segment 
inlet temperature is greater than the bed segment temperature at 
the start of the time step, then the bed segment temperature must 
increase. 

A. 3 Program Use 

A. 3.1 Accessing Desired Job Control List 

Instructions to access ESCM and use the program have not been 
changed. However, the ccrtmand list to be accessed is ESCMECL . CLIST 
instead of ESCMCL. CLIST. A listing of the ESCMECL. CLIST is given 
in Table A-l. 
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TABLE A— 1 

LISTING OF ESCMECL FOR ESCM MODEL 


CONTROL PROMPT NOMSC 
ERASE 

Nl: DELETE PLOT. DATA 
DELETE OUT. DATA 
FREE FILE(FTOSF001> 

FREE FILE(FT06F001> 

FREE FILE(FTIOFOOI) 

FREE FILE(FTUFOOl) 

FREE FILE(FT16F001 ) 

FREE FILE(FT20F001) 

FREE FILE(FT80F001) 

FREE FILE(FT81F001> 

FREE FILE(FT41F001) 

FREE FILE(FT42F001> 

FREE FILE(FT48F001 > 

FREE FILE(FT44F001> 

FREE ATTRLIST(A1 B2 C8 D4 EB) 

ATTRIB A1 BLKSIZE(844) RECFM( V B> LRBCL<844> 

ATTRIB B2 BLKSIZBC 10000) RBCFMtV B-S) LRECL( 10000) 

ATTRIB C8 BLKSIZB(8404) RECFM(V B S> LRECL(8404> 

ATTRIB D4 BLKSIZB(8890) RECFM(F B A) LRECL(188) 

ATTRIB ES BLKSIZE(8990> RECFM(F B) LRECL<80> 

DELETE DD1 
DELETE DD2 
DELETE DD8 
DELETE DD4 
DELETE DDB 
DELETE DD6 
DELETE IN 10 
DELETE IN 11 
WRITE 
WRITE 

WRITE DATA SETS ARE NOW BEING ALLOCATED. 

ALLOC DS(DDl) F(FT41F001> NEW SPACE (844, 200 > BL0CK(844> ♦ 

USING! Al) DELETE 

ALLOC DS(DD2) FCFT42F001) NEW SPACE (200 ,200) BLOCK( 10000) ♦ 
USING! B2) DELETE 

ALLOC DS(DDS) E(VT48F001) NEW SPACE (200, 200) BL0CK(8404> ♦ 

usncrca) delete 

ALLOC DS ( DD4 ) »!FT44F001> NEW SPACE (200, 200) BL0CR(8408> ♦ 
USINC(CS) DELETE 

ALLOC DS(DDB) F(FT80F001) NEW SPACE (200, 200) BL0CK(8408) ♦ 
USING (C8) DELETE 

ALLOC DS(DD6) F(FT81F001) NEW SPACE (200. 200) BL0CK(8408) ♦ 
USING! C8) DELETE 

ALLOC DS(INIO) F(FTIOFOOI) NEW SPACE (200. 200) BL0CK(8408> ♦ 
USING (C8) DELETE 

ALLOC DS(INll) F(FTllFOOl) NEW SPACE (200, 200) BLOCK! 8408) ♦ 
USING! C8> DELETE 
ALLOC DS(ESCM2E.DATA) F(FTOBFOOl) 
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TABLE A-l (Continued) 
LISTING OF ESCMECL FOR ESCM MODEL 


ALLOC DS( OUT. DATA) F(FT06F001> NEW SPACE (200, 200) 
USING (D4) CATALOG 

ALLOC DS( PLOT. DATA) F(FT16F001) NEW SPACE (200, 200) 
UNIT(TSOWRKB) USING (C8) CATALOG 

ALLOC DS( *) F(FT20F001 ) 

CONTROL MSG 
WRITE 

WRITE DATA SETS HAVE BEEN ALLOCATED. PROGRAM IS 
TIME 

CALL ’ ENG.G16.LM(ESCM2) * 

WRITE 

WRITE THE PROGRAM HAS FINISHED. 

TIME 

END 


BLOCK (3 120) ♦ 
BLOCK (8408) ♦ 


NOW EXECUTING. 
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A. 3 . 2 Input Data 

There is an addition to the existing input data set, ESCM2B. An 
extra KARY card, KARY 19, was added to component #6 (cooling fluid 
boundary conditions) . KARY 19 represents the type of control to be 
used for the SAWD subsystem. If KARY 19 is 0, relative humidity 
control is used for the SAWD. Accumulator control will be used if 
KARY 19 is 1. If KARY 19 is 2, then the newly implemented flow 
sensor (energy balance) control is used. This new data set is 
called ESCM2E. The procedure for accessing the data set is the 
same as in the original User's Manual [4]. 

A. 3. 3 ESCM Output 

Additional output is available to two of the three forms of the 
output (screen and hardcopy output) . At the end of each absorption 
and desorption, a summary of SAWD calculated parameters is output 
in tabular form. This table will appear on the screen and on 
hardcopy immediately following the schematic corresponding to the 
completion of the absorption or desorption. The values printed on 
the table include: 

(1) 

(2) 

(3) 

(4) 

(5) 


C0 2 removed from air during absorption, lhm 

CC >2 removed from air during absorption per # of bed, lhm 

Total cycle time, sec 

H 2 0 added to air during absorption, lhm 

H 2 0 added to air (absorption) per # of bed, % 
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(6) Time for bleed down (absorption), sec 

(7) Total air through bed (absorption) , lfcm 

(8) Total air through bed (absorption) per # of bed, % 

(9) Time for air exchange (absorption) , sec 

(10) Water loading at end of absorption, lbm 

(11) Water loading at end of absorption per # of bed, % 

(12) Absorption time, sec 

(13) CO 2 loading at end of absorption, lbm 

(14) CO 2 loading at end of absorption per # of bed, % 

(15) CO 2 removal rate, pph 

(16) Next absorb time limit, sec 

(17) CO 2 removal efficiency % 

(18) C0 o on bed at end of bleed (absorbing bed) , lbm 

(19) CO 2 on bed at end of air exchange (absorbing bed) , lbm 

(20) CO 2 removed from bed (desorption) , lbm 

(21) C0 2 removed from bed per # bed (desorbing bed) , % 

(22) Desorption time, sec 

(23) CO 2 to accumulator package, lbm 

(24) CO 2 to accumulator package per # of bed, % 

(25) Lag time after desorption sec 

(26) Water added to bed (desorbing bed), lbm 

(27) Water added to bed (desorbing) per # of bed % 

(28) Average rate of CO^ delivered to accumulator package, pph 

(29) Amount of steam through the bed, lbm 

(30) Steam flow during next desorption cycle, pph 

(31) Water loading at the end of desorption, lbm 
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(32) Water loading at end of desorption per # of bed, % 

(33) C0 2 loading at end of bleed (desorption) , lbm 

(34) C0 2 loading on bed at end of desorption, lbm 

(35) CC» 2 loading on bed at end of desorption per # of bed, % 

(36) C0 2 on desorbing bed at end of air exchange, lbm 

(37) Water vapor flow to accumulator flew sensor 

(38) C> 2 vapor flow to accumulator and flow sensor 

(39) N 2 vapor flew to accumulator and flew sensor 

(40) CO 2 va P° r flew to accumulator and flew sensor 

(41) Total vapor flow to accumulator and flow sensor 

(42) Carbon dioxide purity of flow to accimulator and flow 
sensors 


A.4 



A sample problem has been run using the updated ESCM computer 
simulation/emulation model and the ESCMZE to input data set. The 
case was man for four hours. The hardcopy output of this sample 
problem is shown in Table A-3. 
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TABLE A- 2 

SAWD PERFORMANCE SUMMARY OUTPUT 


COMPUTER SIMULATION RESULTS FOR SAND II CYCLE WMM-R 1 TIME = 2310.0 SEC 


««**»**** ABSORPTION SUMMARY *** 
jHHHHHHH Ht FOR BED #1 ** 

TOTAL 
( LBM) 

C02 REMOVED FROM AIR * 0.000 

H20 ADDED TO AIR = 0.000 

TOTAL AIR THROUGH BED = 0.00 

HATER LOADING AT END = 2.550 

C02 LOADING AT END = 0.005 

NEXT ABSORB TIME LIMIT = 3300.0 
C02 AT END OF BLEED = 0.005 

w. Kimmm * DESORPTION SUMMARY **» 
jHHHHHHHW FOR BED 82 ** 

TOTAL 

(LBM) 

C02 REMOVED FROM BEO * 0.294 

C02 TO ACCUM. PKG. = 0.175 

H20 ADDED TO BED = 1.620 

STEAM THROUGH BEO = 1.636 

HATER LOADING AT END = 3.700 

C02 LOADING AT END ■ 0.006 


PER f OF 
BED, Y. 
0.00 
0.00 
0.0 
30 . 000 
0.059 

SEC 

LBM 


TOTAL CYCLE TIME 
TIME FOR BLEED DOW 
TIME FOR AIR EXCHANGE 
ABSORPTION TIME 
COE REMOVAL RATE 
C02 REMOVAL EFFICIENCY 
COE AT AIR EXCHG END 


2310.0 SEC 
0.0 SEC 
0.0 SEC 
2310.0 SEC 
0.000 PPH 
0.00 PCT 
0.005 LBM 


PER 8 OF 


BED* V. 
3.46 

DESORPTION TIME 

= 

2310.0 

SEC 

5.00 

LAG TIME AFTER DESORB 

s 

0.0 

SEC 

19.06 

AVG C02 TO ACCUM. PKG. 

S 

0.273 

PPH 

19.25 

NEXT DESORB STEAM FLOH 

= 

2.550 

PPH 

43.530 

C02 AT END OF BLEED 

= 

0.300 

LBM 

0.073 

C02 AT AIR EXCHG END 

s 

0.300 

LBM 


SUMMARY OF FLOH TO FLOH SENSOR AND ACCUMILATOR 

HATER VAPOR = 0.038 LBM 

OXYGEN * 0.000 LBM 

NITROGEN » 0.000 LBM 

CARBON OIOXIDE = 0.306 LBM 

TOTAL = 0.343 LBM 

PURITY = 89.08 PCT 
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CPP= 0.24455 HTMP* 26.740 RHOP= 0.77159E-01 VISCP* 0.44000 >OCP« 0.14600 

CPS* 0. OOOOOE+OO HTHS* 0. OOOOOE+OO RHOS= 0. OOOOOE+OO VISCS* 0. OOOOOE+OO >OCS» 0. OOOOOE+OO 
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USER'S MANUAL FOR ECLSB MODEL 
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An extension of the original ESCM program is to develop lightweight 
simulation models of various life support equipment and to combine 
them into a system. Unlike the SAWD emulation model, these 
simulation models are not detailed and principally simulate the 
output for a given input. The system modelled consists of one air 
revitalization group and one waste water management group. The 
major components in the group are: 


Function 


Subsystem 


CC >2 Removal 
CC >2 Reduction 
C >2 Generation 
Trace Gas Removal 
Condensate Processing 
Urine Reclamation 


Electrochemical Depolarized Concentrator 
Sabatier 

Static Feed Solid Polymer Electrolysis 

Catalytic Oxidizer 

Multifiltration 

Vapor Compression Distillation 


The model is called ECLSB and a complete User's Manual [1] for it 
has been published. 
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SPACE STATION MODEL 
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C.l INTRODUCTICN 


As part of the extension to the ESCM contract, a model of a 
potential Space Station Air Revitalization System was put together 
using the G189A [21 computer program. Unlike the ECLSB model 
described in Appendix B, this model treats only the ARS and does 
not treat any of the waste water and condensate storage tanks or 
processing equipment . 

The Space Station model includes a habitat, a laboratory, four 
connecting nodes, and four air revitalization systems. The G189A 
input data set and the schematic were architectured to provide the 
user with a great deal of flexibility to easily swap subsystems of 
the same function. 


The model was also planned to permit growth whereby hyperbaric 
chamber loads or loads fran additional models could easily be added 
or various bussing schemes can be explored. 

Lastly, an additional plotting capability was added where plots of 
Space Station simulation transients can be reviewed on the IBM 
3179G graphic terminals and/or plotted on the Versatec plotter. 

The software package used to create these plots is CAETMS [3] . 
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DESCRIPTION OF SYSTEM 


The system modelled is presented in Figures C-l through C-14, and 
they are arranged in a hierarchical manner. Figure C-l gives the 
overview of the entire model where rectangular blocks are used to 
represent groupings of equipment or a specific physical volume. 

The numbers in the blocks are the component number or groups of 
numbers which are used by G189A. The letters "P" and "S" denote 
primary and secondary flow paths in keeping with the G189A scheme 
for component flow connections [2] . 

Figure C-2 presents the fan, mixers, and splitters needed bo 
represent the action of the four nodes on the air stream circula- 
ting between the habitat and laboratory modules. The nodes may 
also receive air from other sources like a hyperbaric chamber. 

The APS equipment for the habitat module and the laboratory module 
is presented in Figures C-3 and C-4. Again, rectangular blocks are 
used to represent groups of equipment or components. Accordingly, 
Figures C-5 and C-6 present the components for the cooling packages 
in the habitat and laboratory modules respectively. The following 
identifies the remaining figures.: 
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FIGURE C-l 

SPACE STATION MODEL OVERVIEW 
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FIGURE C-2 
SPACE STATION NODES 
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FIGURE C-3 

OVERVIEW OF HABITAT ARS 
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FIGURE C-4 

OVERVIEW OF LABORATORY ARS 
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FIGURE C-5 

HABITAT COOLING PACKAGES 
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FIGURE C-9 

HABITAT C0 2 REMOVAL UNITS 
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PROCESS AIR 
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FIGURE C-10 

LABORATORY CO 2 REMOVAL UNITS 
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FIGURE C-ll 

HABITAT C0 2 REDUCTION UNITS 
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FIGURE C— 13 

HABITAT CATALYTIC OXYDIZERS 
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FIGURE C-14 

LABORATORY CATALYTIC OXYDIZERS 
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C.2 

DESCRIPTION OF SYSTEM 

(Continued) 


Package 

Habitat 

Laboratory 

Oxygen Generator 

C-7 

C-8 

CO ^ Removal 

C-9 

C-10 

CO 2 Reduction 

C-ll 

C-12 

Catalytic Oxidizer 

C-13 

C-14 


The following sections discuss the operation of the system. 

C.2.1 Overall Operation 

The air stream circulates through both habitats and the four nodes. 
First, the air leaves the habitat and splits to each of nodes 1 and 
2. Inside these nodes, air frcm the habitat mixes with air fran 
the corresponding laboratory nodes. This mixed air then splits and 
flows back to the habitat and back to the corresponding laboratory 
node. 

Air is also drawn frcm the habitat and laboratory modules by APS 
equipment. The APS equipment provides air cooling, humidity 
removal, 00^ removal, oxygen generation, and trace gas removal. 
Any oxygen generated goes into an oxygen bus which contains an 
oxygen storage tank. Oxygen generation equipment is supplied water 
frcm a water supply tank. At present, carbon dioxide removed by 
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C . 2 . 1 Overall Operation (Continued) 

each C0 2 removal unit is stored in each unit's own C0 2 accumulator. 
The architecture exists for possible 00 2 bussing concepts; however, 
these concepts have not been explored and validated on the model. 
In addition, the architecture exists for a nitrogen bus for equip- 
ment purging . This architecture can be used at a future date when 
equipment models are developed further to simulate the effects of 
nitrogen purging and the need arises to explore these effects. 

Air from the equipment is then altered by crew additions of CC> 2 and 
water vapor and by subtraction of oxygen before returning to the 
habitat and laboratory modules. 

C.2.2 ARS Equipment Operation 

Figures C-3 and C-4 show the arrangement of ARS equipment packages 
for the model. As shown in Figures C-5 through C-14, two units are 
available in each of the packages represented by a rectangle in 
Figures C-3 and C-4. Therefore, in the habitat, two oxygen 
generator units exist; and in the laboratory, two oxygen generator 
units exist. This gives a total of four in the modeled Space 
Station. The same is true for the condensing heat exchangers, CC> 2 
removal units, C0 2 reduction units, and the catalytic oxidizer 
units. 
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C.2.2 ARS Equipment Operation (Continued) 

The model is configured presently to have each group of ARS 

equipment operate independently of the other; a group of equipment 

is defined as a condensing heat exchanger, an oxygen generator, a 

CO removal unit, a CO_ reduction unit, and a catalytic oxidizer. 

2 * 

The architecture of the model is constructed to permit exploration 
of different plumbing configurations and bussing arrangements at a 
later date. 

Water is drawn into the oxygen generator where oxygen and hydrogen 
are produced. The oxygen flows to an oxygen bus while the hydrogen 
flows to a C0 2 reduction unit, and if needed to a CC^ removal unit. 
An EDC C0 2 removal unit requires hydrogen for operation, while a 
SAWD or molecular sieve do not. Air frcm the cooling package flows 
through the CC> 2 removal package where CC> 2 is removed frcm the air 
and then sent to mix with hydrogen before entering a CC> 2 reduction 
package . The air now with little 00 2 returns to the cooling 
package . 

The CO and the hydrogen flow to the CO« reduction package where 
the C0 2 is reduced to a solid or gas depending upon the reduction 
process . 
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Air frcm the cooling package also flows to the catalytic oxidizers 
where trace gases are burned. The air then returns back to the 
inlet of the cooling package. 


Description Of Computer Prc 


A description of G189A is contained in the original User's Manual 
[1] . The subroutines newly written for this Space Station Model 
are described here. These new subroutines are: 


GPOLY1 = Control Logic 

GPOLY2 = Control Logic 

APSS = Tabular and Graphical Output 

CNDHEX = Condensing Heat Exchanger 

BOSCHS = Bosch CO^ Reduction 

MDLSIV = Molecular Sieve CO^ Removal 

KOHHS = Static Feed Water Vapor Electrolysis O 2 Generation 
FORTRAN 77 is used extensively in these newly written routines. 
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C.3.1 GPOLY1 Subroutine 


GPOLY1 simulates the control of functions required for operating the 
Space Station model. Since FORTRAN 77 is used, the standard 
construct changes frcm that described in the original manual. 
Essentially, the construct divides the subroutine into the various 
control functions for the equipment. The construct is: 

IF ( N .EQ. 3 ) THEN 


END IF 


Hie following are input once at the first execution of GPOLYl; these 
are various options to be selected by the user: 


KK(80, 16) 
KK(80, 17) 
KK(80, 19) 
KK(80, 19) 
KK(80,20) 
KK(80,21) 


Process Air Bus? 1 = Yes, 0 = No 

C0 2 Gas Bus? 0 = None, 1 = Intramod, 2 = In termed 

N 2 Gas Bus? 1 = Yes, 0 = No 

Gas Bus? 0 = None, 1 = Intramod 
Habitat C> 2 Gen #1 On? 1 = Yes, 0 = No 
Habitat CC> 2 Removal #1 On? 1 = Yes, 0 = No 
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C.3.1 GPOLYl Subroutine (Continued) 


KK(80,22) 

= 

Habitat C0 2 Reduction #1 On? 1 = Yes, 0 = No 

KK(80,23) 

= 

Habitat Cat. Ox. #1 On? 1 = Yes, 0 = No 

KK(80, 24) 

= 

Habitat 0 2 Gen. #2 On? 1 = Yes, 0 = No 

KK(80, 25) 

= 

Habitat 00 2 Removal #2 On? 1 = Yes, 0 = No 

KK(80, 26) 

= 

Habitat C0 2 Reduction #2 On? 1 = Yes, 0 = No 

KK(80,27) 

= 

Habitat Cat. Ox. #2 On? 1 = Yes, 0 = No 

KK(80, 28) 

= 

Laboratory 0 2 Gen. #1 On? 1 = Yes, 0 = No 

KK{80, 29) 

= 

Laboratory 00 2 Removal #1 On? 1 = Yes, 0 = No 

KK(80, 30) 

= 

Laboratory C0 2 Reduction #1 On? 1 = Yes, 0 = No 

KK(80,31) 

= 

Laboratory Cat. Ox. #1 On? 1 = Yes, 0 = No 

KK(80,32) 

= 

Laboratory 0 2 Gen. #2 On? 1 = Yes, 0 = No 

KK(80,33) 

= 

Laboratory C0 2 Removal #2 On? 1 = Yes, 0 = No 

KK(80, 34) 

= 

Laboratory 00 2 Reduction #2 On? 1 = Yes, 0 = No 

KK(80,35) 

= 

Laboratory Cat. Ox. #2 On? 1 = Yes, 0 = No 


These are then used to set up the proper solution path, the fluid 
flow fractions for splitters, and to make any adjustments in 
component to ccmponent flow connections. 


C- 22 


SVHSER 10639 



UNITED 

TECHNOLOGIES 


c . 3 . 1 GPOLYl Subroutine (Continued) 

Printoff frequency, habitat and laboratory air conditions, and fan 
flows are input once at the first execution: 


W(80,55) 
W(80,66) 
W(80 ,67) 
W(80,68) 
W(80,69) 
W(80,70) 
W(80,71) 
W(80,72) 
W(80,73) 
W(80,74) 
W(80,75) 


Printoff frequency, time steps per printoff 
Habitat gas mixture initial temperature, °F 
Habitat total pressure, pin 
Habitat C0 2 partial pressure, rrm Hg 
Habitat dew point temperature, °F 
Habitat C> 2 partial pressure, psia 
Laboratory gas mixture initial temperature , °F 
Laboratory total pressure, psia 
Laboratory C0 2 partial pressure, ntn Hg 
Laboratory dew point temperature, °F 
Laboratory 0 2 partial pressure, psia 


W(13,76) = Nodal mixer fan flow, cfin 

W(103,76) = Cooling package fan flow, cfin 


After all these values are input and various initializations done, 
total pressure and oxygen partial pressure control laws are 
executed for the habitat and the laboratory. The following are 
input and output frcm the habitat (component number 1) : 
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C.3.1 GPOLY1 Subroutine (Continued) 


Input 

R (4) = Habitat total pressure, psia 

F.(94) = Present oxygen partial pressure, psia 

Output 

R(165) = Oxygen flow required into habitat, lfcm/hr 

R (166) = Nitrogen flow required into habitat, Ihm/hr 

The analogous variables are used for the component number 2 
laboratory. 

Following oxygen partial pressure and total pressure control is the 
calculation of crew metabolic loads. The following are input and 
output fran the crew represented as component number 3: 

Input 


TIME = Elapsed time of simulation, sec. 
W(l,104) = Habitat temperature, °F 
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C.3.1 GPOLYl Subroutine (Continued) 


Output 

r( 66) = Sensible load per man, Btu/Hr 

r( 67) = Latent heat load generated per man, Btu/Hr 

R(82) = Total metabolic heat generated per man, Btu/Hr 

The analogous variables are used for the other crew which is 
represented by canponent number 4. 

Control of oxygen generation units is performed next. The four 
units are represented as components 141, 143, 341, and 343. The 
first two components are in the habitat while the three hundred 
series components are in the laboratory. The following are input 
and output from the oxygen generation control logic represented by 
component number 141. 

Input 

GENHl = Habitat 0 2 Gen. #1 On? 1 = Yes, 0 = No 
r( 72) = Nominal design SPE electrolysis current, amps 

W(28,72) = Pressure in the oxygen bus accumulator, psia 

Output 

R(69) = Actual current applied to SPE unit, amps 
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C.3.1 GPOLY1 Subroutine (Continued) 

The condensing heat exchangers in the cooling package are followed 
by water separators. To model the action of the separator in its 
removal of entrained liquid water, GPOLY logic is employed. The 
following are input and output for the water separator components 
represented by components 93, 99, 293 and 299: 


Input 


A(7) 

DTIME 

R (68) 

A(l) 

A(5) 

A(6) 

CPCONV 

Output 

A(7) 

A(l) 

CPA 

R(67) 

R(68) 


Entrained liquid entering water separator, lfcm/hr 
Simulation time step, seconds 
Cumulative water removed by separator, Ifcm 
Total mass flow into separator, lhm/hr 
Total dry mass flow into separator, lfcm/hr 
Specific heat at dry mass, flow into separator, 
Btu/lfcm-F 

Specific heat of water vapor, Btu/lfcm-F 


New entrained liquid entering water separator, lfcm-hr 

New total flow entering separator, lfcm/hr 

New specific heat of flow entering separator, Btu/lfcm-F 

Flow of liquid water leaving separator, lfcm/hr 

New cumulative water removed by separator, Ifcm 
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C.3.1 GPOLY1 Subroutine (Continued) 


Temperature of the habitat and laboratory is effected by regulating 
the bypass flow of air around the condensing heat exchangers. The 
following are input and output for the component number 90 splitter 
upstream of the component number 91 condensing heat exchanger: 


Input 

W( 1,104) = Habitat temperature, °F 

W(l,87) = Habitat setpoint temperature, °F 

DTIME = Simulation time step, seconds 

Output 

R(65) = fraction of flow bypassing the heat exchanger 

Following seme mass balance updates for G189A is a calculation of 
the water flow consumed by electrolysis and the flow split of water 
to be divided between the habitat and laboratory oxygen generator 
units. The following are input and output : 
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C.3.1 GP0LY1 Subroutine (Continued) 


Input 


W(141,67) 
W(143,67) 
W(341 , 67) 
W(343, 67) 
DTIME 
W(30,67) 


Habitat SPE unit #1 water demand, pph 
Habitat SPE unit #2 water demand, pph 
Laboratory SPE unit #1 water demand, pph 
Laboratory SPE unit #2 water demand, pph 
Simulation time step, seconds 
Water consumed by SPEs to date, lbm 


Output 


W(30,67) = New water consumed by SPEs, lhm 


Next, the control of C0 2 out of the accumulator to feed the C0 2 
reduction unit is done. The amount of flow is updated every 
molecular sieve cycle. 


Input 


W(135,72) 

W(l,104) 

W(131,65) 

TIME 

W(131,87) 

DTIME 


Pressure in accumulator tank, psia 
Habitat temperature, °F 
Molecular sieve half cycle time, minute 
Elapsed time of simulation, seconds 
CO 2 ranoval rate by molecular sieve, pph 
Simulation time step, seconds 
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c . 3 . 1 GPOLY1 Subroutine (Continued) 

Output 

R ( 1 ) = Flow out of accumulator, pph 

Analogous variables are used for the other CO 2 accumulators and 
removal units. 

Hydrogen vent control is accartplished by the use of flow splitter 
canponents 202 and 204 for the habitat and 402 and 404 for the 
laboratory. The following are the input and output: 

Input 

W(135,72) = Habitat C0 2 removal unit #1 accumulator pressure, psia 
RATEl = Flow out of accumulator to reduction unit, lhm/hr 

A ( 1) - Flew into splitter, lbm/hr 

Output 

R(65) = Fraction of input H 2 flow to be vented 

Lastly, the flow out of the oxygen accumulator component 28 and the 
flow of oxygen to the habitat and laboratory are computed . For the 
component 28 oxygen accumulator. 
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C.3.1 GP0LY1 Subroutine (Continued) 


Input 

W( 1,104) = Habitat temperature, F 

W( 1,165) = Oxygen addition rate required by habitat, lbm/hr 

W(2,165) = Oxygen addition rate required by laboratory, lbm/hr 

Output 

R(70) = Temperature of oxygen in tank, F 

R(l) = Flow out of oxygen tank, lbm/hr 

The flow split to the habitat and laboratory is represented by 
component 17: 

Input 

W( 1,165) = Oxygen addition rate required by habitat, lbm/hr 

W(2,165) = Oxygen addition rate required by laboratory, lbm/hr 

Output 

R(65) = Function of inlet flow to laboratory. 
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GPOLY2 Subroutine 


GP0LY2 computes the mass additions to the habitat that arise from 
components in the primary and secondary flow streams. These 
additions are then input into the habitat through the R array. This 
is done because of the manner in which the out flow is computed ^or 
the habitat in G189A [2] . Essentially, the exit flow is set equal 
to the inlet flow. The mass changes only due to mass additions. 

The following are input and output for the component number 3 crew 
who are in the habitat. 


Input 


R(70) 

W(131,88) 

W(133,88) 

W (93,67) 
W(99,67) 
W(l,25) 
W(8, 6) 
R(68) 


Water added by crew, lhm/hr 

Water removal rate of Co2 removal unit #1 in habitat, 
lhm/hr 

Water removal rate of Co2 removal unit #2 in habitat, 
lhm/hr 

Water removed by unit #1 condensing Hx, lhm/hr 
Water removed by unit #2 condensing Hx, lhm/hr 
Water leaving habitat to nodes, lhm/hr 
Water returning to habitat from nodes, lhm/hr 
Oxygen removed by crew, lhm/hr 
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C. 3 . 2 GPOLY2 Subroutine (Continued) 


W(l,29) 

W(8,10) 

R(69) 

W(133,87) 

W(l,31) 

W(8,12) 


Oxygen leaving habitat to nodes, Ikm/hr 

Oxygen returning to habitat from nodes, lfcm/hr 

CO ^ generated by crew lfcm/hr 

C0 2 removed by molecular sieve unit #2, Ifcm/hr 

C0 2 leaving habitat to nodes, ltm/hr 

C0 2 returning to habitat fran nodes, ltm/hr 


Output 


W(l, 137) 
W(l, 175) 
W(l, 177) 


Water addition rate to habitat, ltm/hr 
Oxygen addition rate to habitat, ltm/hr 
C0 2 addition rate to habitat, ltm/hr 


Analogous variables are used for the laboratory module. 


C . 3 . 3 ARSS Subroutine 


APSS is the subroutine which prints the output of the Space Station 
model and which generates a plot file for use by CAETMS [3] for 
generation of plots. As no significant calculations are performed 
in ARSS, the input and output variables are virtually identical. A 
complete description of the output is presented in Section C.4. 


\ 
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C.3.4 Ccrnponent Subroutines 


Models were generated for the following components : 


KOHHS 

MOLSIV 

BOSCHS 

CNDHEX 


Static feed water vapor electrolysis (KOH) 
Molecular sieve CO^ removal 
Bosch CO ^ reduction 
Condensing heat exchanger 


Tables C-l through C-4 contain a listing of these programs and 
provide their documentation as well as a listing of their input and 
output. 
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TABLE C-l 
LISTING OF KOHHS 


C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


SUBROUTINE KOHHS 

THIS SUBROUTINE MODELS A KOH ELECTROLYSIS MODULE MADE UP 
OF A NUMBER OF CELLS. FEEDWATER IS CONVERTED INTO HYDROGEN 
AND OXYGEN. PRODUCTION DEPENDS ON ELECTRICAL CURRENT APPLIED, 
EFFECTIVE AREA PER CELL, NUMBER OF CELLS, AND EFFICIENCIES. 
THE UNIT MAY BE COOLED BY GAS OR LIQUID FLOW. 


INPUTS! 


K( 16) * 
K( 17) 

K( IS) 

R( 52 ) 
R(54> 
R( 55) 
R(57> 
R( 58 ) 
R( 60 ) 
R( 61 ) 
R( 64 ) 
R( 66 > 
R(67) 
Rt 68) 
R( 69 ) 
R(7G> 
R(71 ) 
R( 78 ) 
R( 74 > 
R( 75 ) 
R( 76 ) 
R( 81 ) 
R( 82) 
R( 88) 
R( 84 ) 
R( 85 ) 
R( 87 ) 
R( 89 > 


TABLE NUMBER FOR CELL OVERALL EFFICIENCY 
ALTCOM NUMBER FOR LIQUID COOLING 
TABLE NUMBER FOR UA TO ALTCOM 
EFFECTIVE SUMMED CONDUCTANCE (BTU/HR-F) 

AMBIENT GAS TEMPERATURE (F) 

AMBIENT GAS TO INSULATION UA (BTU/HR-F) 

AMBIENT WALL TEMPERATURE (F) 

AMBIENT WALL TO INSULATION SURFACE FA (1/SQ.FT.) 
STRUCTURE TEMPERATURE (F) 

CELL TO STRUCTURE UA (BTU/HR-F) 

INSULATION SURFACE TO CELL UA (BTU/HR-F) 

CELL POWER EFFICIENCY (X), IF CONSTANT 
VALUE OF 1ST INDEP. VARIABLE FOR EFFICIENCY INTERPOL. 
VALUE OF 2ND INDEP. VARIABLE FOR EFFICIENCY INTERPOL. 
CURRENT (AMPS) 

DELIVERY PRESSURE (PSIA) 

. CELL TEMPERATURE (F), FIRST GUESS 

■ KOH CONCENTRATION (WEIGHT X) 

. UA BETWEEN CELL AND LIQUID COOLANT (BTU/HR-F) 

. VALUE OF 1ST INDEP. VARIABLE FOR UA INTERPOL. 

. VALUE OF 2ND INDEP. VARIABLE FOR UA INTERPOL. 

■ TRIAL AND ERROR CONVERGENCE TOLERANCE (X) 

- PRODUCT OXYGEN RELATIVE HUMIDITY (X) 

- PRODUCT HYDROGEN RELATIVE HUMIDITY (X) 

- UNIT LUMPED THERMAL CAPACITANCE (BTU/F) 

- COMPONENT INTIAL TEMPERATURE (F> 

- EFFECTIVE AREA PER CELL (SQ. FT.) 

- NUMBER OF CELLS 


OUTPUTS: 

R(10) - PRODUCT OXYGEN (LB/HR) 

R(33) - PRODUCT HYDROGEN (LB/HR) 

R(51) - CELL TEMPERATURE (F) 

R(58) - COMPONENT TOTAL HEAT LOSS (EXCL. LOSS TO ALTCOM) (BTU/HR) 
R(56> - HEAT LOSS TO AMBIENT CAS BY CONVECTION (BTU/HR) 

R(59> - HEAT LOSS TO AMBIENT WALL BY RADIATION (BTU/HR) 

R(62) - HEAT LOSS TO STRUCTURE BY CONDUCTION (BTU/HR) 

R(68) - INSULATION SURFACE TEMPERATURE (F> 

R(65> - TOTAL HEAT LOSS (SURROUNDINGS ♦ HX) (BTU/HR) 
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TABLE C-l (CONTINUED) 
LISTING OF KOHHS 


C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


R(71 > 
R(72) 
R(77) 
R(78) 
R(79) 
R(80> 
R(86> 
R(88) 
R( 90 ) 
R(91> 
R<92> 


CELL TEMPERATURE (F) 

ELECTROLYSIS RATE (LB H20 / HR) 

FEEDWATER DISSOLVED MATTER ACCUMULATION RATE 
TOTAL WATER INFLOW RAIE REQUIRED (LB/HR) 
PREVIOUS TRIAL VALUE FOR PHI (BTU/HR) 
PREVIOUS TRIAL VALUE FOR TCELL (F) 
ACCUMULATED DISSOLVED MATERIAL (LB) 

CURRENT DENSITY (ASF) 

VOLTAGE (VOLTS) 

EFFICIENCY (X) 

INPUT POWER REQUIRED (BTU/HR) 


(LB/HR) 


COMMON /COMP/ DS( 18) ,N,NA1,NB1,NC,NCAB,NCFL,NEXT,NEXV JNK, 

NKEX . NKS , NET , NLFL , NP , NP ASS , NPF . NPFT ( 6 ) . NQ . NS . NSF , NSFT ( 6 ) , 

1 NSTR( 18) ,NSUBR,NV ,NVT,Y( 12) 

COMMON /RARRAY/ IMAXR.R(92) ^112 

COMMON /ECLST1/ KCHOUT , KPRNI , KPTIN V ( 4 ) , KWIT , KWIT 1 , KWIT2 , 

L KWIT3 , KWIT4 , NUFF , KSTEDY 

S aSS/ DTIME , GRAV , ^FLSYS , KOUTPT, KPDROP^KSYPAS^KTRANS^ 

L LPSUM<5) .MAXCI.MAXLP.MAXSLP,MAXSSI.NC^PS.NETOT.NUST.NMSPD, 

2 MINSSI . PCMIN . PLMIN . START , STEADY . TIME . JpFST( 6 > . 

COMMON /SOURCE/ A( 19) ,B(19) ^KA ’ XKB ’ 

i n«c . NSFST ( 6 > . RHOA . RHOB , VISC A , VISCB , WTMA . WTMB , XKA , XKB 


EQUIVALENCE (V(l).K(I)) 

DIMENSION V( 1 ) ,K( 1 > 

DIMENSION AX( 19) ,NPFSTX(6) 

REAL MH2 , MH200 , M02 , MH20I , NCELLS 
LOGICAL STEADY, TRANS , CNVRGE 
DATA J /O/ 


ARITHMETIC STATEMENT FUNCTION 

QFUNC ( AA,BB,CC,TC)-( AAMTC-298. 8888 ) *BB* ( TC**2-89002 .7778 ) /2 . E*8 
1«CC*(TC«»8-26SS2498 . 87 >/8 . E»6 ) *1 . 8 
NTHFF - K(NKS ♦ 1) 

NALT - K<NKS ♦ 2) 

NTHC - KINKS ♦ 8) 

EFF - R(66) 

TCELL - R(71> 

PHI - R(79) 

XL - R(80> 

NCELLS - R(89) 

TRANS E - iToT. STEADY .AND. NSTR( 16) .EQ.O ) 

IF^KTRANS.EQ.l .AND. TIME . EQ. START .AND. STEADY ) R(86) - 0.0 
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ELECTROLYSIS RATE 
TC - 0.0 

R(S8> - R( 69 > / R(87) 

R<72> - NCELLS * ( R<69>/ 18S0.0 > 

MH2 - R( 72 >/ 18.0 
M02 - MH2 / 2.0 

PHI - 0.0 

START TRIAL AND ERROR HEAT BALANCE 
INTIAL GUESS FOR TEMP 

TCELL - R ( 7 1 > 

IF ( TCELL .EQ.0.0 ) TCELL - 120.0 

DO 8S00 KO - 1,100 

IF( TRANS ) QT - R(84)*(TCELL - R(88>) * 8600.0 / DTIME 

FRACTION DISSOLVED SOLIDS 

IF < A<1) .LE. 0.0) THEN 
FRAC - 0.0 

ELSE 

FRAC - (A( 16 ) ♦A ( 17)»A( 18) ♦ A(19))/ At 1 > 

END IF 

WATRIN - Ad) * (1.0 - FRAC) 

MOLAR WATER RATES 


1 

2 

8 


1 


1 

2 


IF ( R( 73 > .LT. 0.0101 ) THEN 
PS - PS ATI TCELL) 

ELSE 

IF ( (TCELL-140. )/<TCELL+459.69) .GT. 10.) THEN 
PS - -10000. 

ELSE 

PS - 0.01984 * (57.48 ♦ 26.18 * 

(( TCELL - 140.0)/ (TCELL ♦ 459.69) > - R(73> ) 

/ (0.3074 * 2.777 ** (-17.66 * 

(( TCELL - 140.0)/ (TCELL ♦ 469.69) > ) > 

END IF 
END IF 

MH200 - M02 /(( (100.0 * R(70)/ PS)/ R(82>) - t.O ) 

♦ MH2 /(((100.0 * R(70)/ PS)/ R(88>) - 1.0 ) 

MH20I - MH200 ♦ MH2 

QSIGR - MH20I *(18.0 * (A(2> - 77.0) - 68.3 * 1800.0 > 

TC - (TCELL ♦459.69 > / 1.8 

QSIGP - MH2* QFUNC(6. 947, -0.2,0. 481, TC) ♦ M02*QFUNC(6. 148, 
8. 10,-0. 928, TC) ♦ MH200* < QFUNC ( 7 . 256 , 2 . 30 , 0 . 283 , TC > 
- 57.8 *1800.0 ) 

CALL QSURR 
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HEAT LOSS TO LIQUID COOLANT 


C 

C 

C 


C 

C 


QLOSS - 0.0 

IF ( NALT .NE. 0 ) THEN 

CALL FLOARY (AX, NALT .O.NPFSX.NPFSTX ,NAX1) 

CALL PR0P( AX , NPFSX , NPFSTX , CPC , WTMX , RHOX . VISCX , XKX 


FIND UA 

IF ( NSTR(2) .NE. 0 .AND. NSTR(2) .NE. 2 ) THEN 
R(73) - AX ( 1 > 

R( 76 > - AX(2> 

END IF 

IF ( NSTR12) .NE. 0 > THEN 

R<74> - VALUE( NTHC, R(75), R(78> > 

END IF 

IF ( AX(1).GT. 0.0 > THEN 

BETA - R(74> / (AX(1)*CPC) 

ELSE 

BETA - 0.0 

END IF 

IF (BETA.GT. 10. > THEN 
TOUT - TCELL 

ELSE TOUT - TCELL ♦ ( AX<2> - TCELL) * EXP (-BETA) 
END IF 

QLOSS - AX( 1 )* CPC * ( TOUT - AX(2) > 

NAX - LV ( NALT, 65) 

V(NAX) - QLOSS 
VtNAX *1) - TOUT 
END IF 

QLOSS - QLOSS ♦ R(33> 

FIND CELL EFFICIENCY 

IF ( NSTR(l) .NE. 0 .AND. NSTR(l) .NE. 2 ) THEN 
R(67) - TCELL 

END IF 

IF ( NSTR(l) -NE. 0 ) THEN 

EFF - VALUE ( NTEFF , R<67>, R(68) ) 

END IF 

VOLTS 1 - VALUE ( 1. TCELL, 0.0 ) 

IF(TCELL.LT. 110. ) V0LTS1 - 1.70 
DVDA - VALUE ( 2, R(88>, 0.0 ) 

VOLTS - VOLTS l *■ DVDA * ( R(88) - 150. ) 

EFF - 1.48 / VOLTS * 100. 

IF ( EFF .GT. 99.) EFF - 99. 

ELECTRICAL POWER 
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C 


P - NCELLS * ( 1.48 * R169) *841.3 / EFF > 


SUM OF HEAT EFFECTS 

PHI - - QT ♦ QSIGR - QSIGP - QLOSS ♦ P 

FIND ZERO VALUE OF PHI AS FCN OF TCELL 

IF( ABS ( PHI/( P )) .LE. R< 81 ) /100.0 > GO TO 4000 
IF ( KO. GT. 99 ) THEN 

WRITE (6, 2600) NSUBR.N ,KO 
CNVRGE - .FALSE. 

GO TO 4000 
END IF 
ZERO - 0.0 

CALL ESTIM( TCELL, PHI, ZERO, TL.PH.ZERO.O. 5, J, NSTR( 1) ) 


8500 

CONTINUE 


4000 

CONTINUE 




R( 78 ) 


MH20I 

* 18.0 


R( 10) 

- 

M02 * 

32.0 


R(6 ) 

- 

MH200 

* 6.0 


R( 25 ) 

- 

2.0 * 

RC6) 


R{ 2 > 

- 

TCELL 



R( 21 ) 

- 

TCELL 



R< 33 ) 

- 

MH2 * 

2.0 


R( 3 > 

- 

R( 70) 



R ( 4 ) 

- 

R( 70 ) 



R( 22 ) 

- 

R( 70 ) 



R( 23) 

- 

R( 70 ) 



R( 65 ) 

- 

QLOSS 



R( 77 ) 

- 

R( 78 ) 

* FRAC 


R( 90 ) 

- 

VOLTS 



R(91) 

- 

EFF 



R( 92 ) 

- 

P 



C 

IF* TRANS ) THEN 

R(86> - R< 86 > ♦ R<77) * DTIME /3600.0 

R(8S> - TCELL 
END IF 
C 

IF* KTRANS.EQ. 1 ) R(85> - TCELL 

C 

IF ( ABS( (A< 1>*( 1.0 -FRAC) - R(78))/ R(78) ) .GT. .01 > THEN 
NCFL -1 

WRITE (6, 90 13) NCFL 
END IF 
C 
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IF ( NSTR( 17) .EQ.O .AND. .NOT. CNVRCE TH 
CALL VDATPT (N> 

WRITE (6. 90 15) 


snn (-O' // 10X. '***** NOTICE ***** ’./• 10Xl 

1 * THE ELECTROLYSIS CELL. SOBROUTINE^NO. ; .13. ^ 

a- A C 0 NVERCENT N S 0 LUTI 0 N AFTER 14, -TRIALS’ , 

^ > ruPRFNT VALUES WILL BE RETURNED' > 

9013 “ Fl 


rnnw AT t 1 Y 




RETURN 

END 


• ,12) 
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C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


SUBROUTINE MOLSIV 
MOLECULAR SIEVB SUBROUTINE 


VARIABLES USED: 

ABSHUM - ABSOLUTE HUMIDITY OF ENTERING AIR 
CMPCFM - COMPRESSOR FLOWRATE. CFM 

C02AD - AMOUNT OF C02 ADSORBED IN THE PRESENT HALF CYCLE, LB 
C02AD1 - AMOUNT OF C02 ADSORBED IN MOLECULAR SIHVE BED #1 
IN THE PREVIOUS CYCLE, LB 

C02AD2 - AMOUNT OF C02 ADSORBED IN MOLECULAR SIEVE BED #2 
IN THE PREVIOUS CYCLE, LB 

C02DBS - AMOUNT OF C02 DESORBED IN THE PRESENT HALF CYCLE. LB 
C02LFT - 1 - (REMOVAL EFFICIENCY. C02RE> 

C02NET - NET C02 FLOW IN AIR THROUGH MOLSIV SUBSYSTEM, LB/HR 
C02RB - C02 REMOVAL EFFICIENCY 
CTIMB - TIME TO COMPLETE ONE FULL CYCLE, SEC 
DHMS - ENTHALPY CHANGE FOR ADSORBING MOLECULAR SIEVE BED. 
BTU/LB C02 

DHSG - ENTHALPY CHANGE FOR ADSORBING SILICA GEL BED. 
BIU/LB-H20 

DTIMEH - COMPUTATIONAL TIME STEP. HOURS 
FANCFM - FAN FLOWRATE, CFM 
FANDP - PRESSURE RISE ACROSS FAN, INCHES H20 
FANEFF - FAN EFFICIENCY 

H20AD - AMOUNT OF H20 ADSORBED IN THE PRESENT HALF CYCLE, LB 
H20AD1 - AMOUNT OF H20 ADSORBED IN SILICA GEL BED #1 
IN THE PREVIOUS CYCLE, LB 

H20AD2 - AMOUNT OF H20 ADSORBED IN SILICA GEL BED #2 
IN THE PREVIOUS CYCLE, LB 

H20DES - AMOUNT OF H20 DESORBED IN THE PRESENT HALF CYCLE, LB 

H20NBT - NHT H20 FLOW IN AIR THROUGH MOLSIV SUBSYSTEM, LB/HR 

HCTIMH - TIME TO COMPLETE ONE HALF CYCLE. SEC 

HCTIMM - TIME TO COMPLETE ONE HALF CYCLE , MIN 

MCAIt - MASS PLOWARTE * SPECIFIC HEAT OF BONE DRY GAS. 

_ 1TU/HR-F 

MCOnt - MASS FLOWRATE OF C02 CURRENTLY ADSORBED. LB/HR 
MCOSt - MASS FLOWRATE OP C02 CURRENTLY EXITING THE 
DESORBING MOL. SIEVB BED, LB/HR 
MC02X - MASS FLOWRATE OF C02 CURRENTLY EXITING THE 
ADSORBING MOLECULAR SIEVB BED 
MH20X - MASS FLOWRATE OF H20 CURRENTLY EXITING THE 
DESORBING SILICA GEL BED 

0C02AD - AMOUNT OF C02 ADSORBED IN THE PREVIOUS CYCLE. LB 
0H20AD - AMOUNT OF H20 ADSORBED IN THE PREVIOUS CYCLE, LB 
P7 - PRESSURE INSIDE THE DESORBING MOL. SIEVB BED, PSIA 

P8 - PRESSURE OF C02 ACCUMULATOR. PSIA 

PC02MM - C02 PARTIAL PRESSURE OF ENTERINC AIR. MM HG 
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C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


PC02 

PC025 - 

PCOMPR - 
PFAN 

PH20X - 

QCOMPR - 

QFAN 

QHX 

QMS 

QSG 

T2 

T8 

T80LD - 

T8MAX - 

T4 

T5 

T5MIN - 
T6 

ICABIN - 
TCOOL - 
ICICLE - 
THCYCL - 
TMSDES - 
TSCDES - 
V7 


C02 PARTIAL PRESSURE OF ENTERING AIR. PSIA 

C02 PARTIAL PRESSURE EXITING ADSORBING MOL. SIEVE 

BED. PSIA 

COMPRESSOR POWER, WATTS 
FAN POWER. WATTS 

H20 PARTIAL PRESSURE EXITING DESORBING 
MOL. SIEVE BED, PSIA 
COMPRESSOR POWER. BTU/HR 
FAN POWER, BTU/HR 

HEAT REMOVED BY HEAT EXCHANGER, BTU/HR 
HEAT LOSS TO ENVIRONMENT BY MOL. SIEVE BED, WATTS 
HEAT LOSS TO ENVIRONMENT BY SILICA GEL BED. WATTS 
TEMPERATURE OF GAS EXITING THE INLET FAN. F 
TEMPERATURE OF GAS EXITING THE ADSORBING SILICA 
GEL BED F 

TEMPERATURE OF GAS EXITING THH ADSORBING SILICA 
GEL BED AT THE LAST COMPUTATIONAL TIME STEP, F 
MAXIMUM TEMPERATURE OF GAS EXITING THE ADSORBING 
SILICA GEL BED, F 

TEMPERATURE OF GAS EXITING THE HEAT EXCHANGER, F 
TEMPERATURE OF GAS EXITING THE ADSORBING MOL. SIEVE 
BED F 

MINIMUM TEMPERATURE OF GAS EXITING THE ADSORBING 
MOL. SIEVE BED, F 

TEMPERATURE OF GAS EXITING THE DESORBING SILICA 
GEL BED F 

TEMPERATURE OF SURROUNDING CABIN AIR, F 
TEMPERATURE OF COOLANT SUPPLIED TO HEAT EXCHANGER, F 
ELAPSED TIME OF THE CURRENT CTCLE, SEC 
ELAPSED TIME OP THE CURRENT HALF CTCLE, SEC 
MAXIMUM MOL. SIEVE BED DESORBING TEMPERATURE. F 
MAXIMUM SILICA GEL BED DESORBING TEMPERATURE, F 
C02 SPECIFIC VOLUME INSIDE DESORBING MOL. SIEVE BED 


COMMON /COMP/ DS( 18) ,N ,NA1 ,NB1 ,NC,NCAB,NCFL,NEXT,NEXV ,NK, 
NKBX.NKS.NET , NLFL . NP , NPASS , NPF . NPFT16 > . N<J. NS. NSF . NSFT( 6 ) , 

S NSTW 1«) . NSUBR , NV , NVT , T ( 12 > 

COMMON /KARRA Y/ IMAXR.R(160> 

COMMON /KANDV/ K 
COMMON /MAXR1/ MAXR 

COMMON /MISC/ DTIMB , GRAV , KFLSYS , KOUTPT , RPDROP , KSYP AS , KTRANS , 

L LPSUM ( 8 ) , MAXCI , MAXLP , MAXSLP , MAXSSI , NCOMPS . NEWDT , NLAST , NPASPD , 

2 MINSSI.PCMIN.PLMIN, START, STEADY, TIME, TIMBMX.TMAX.TMIN.WTMAX 
COMMON /PROPTY/ CPO , CP ( 99 > , CPCONL , CPCONV , CPC02 , CPDIL , CPOXY , CPTC , 
L GAMCAS . RHOO , RHO ( 99 ) . VISCO . VISC ( 99 ) . V ISGAS . WTMO . WTM C 99 ) . KTMCON , 

2 WTMDIL , WTMTC , XKQ , XK ( 99 ) , XKGAS , XKLIQ , VISLIQ 

COMMON /SOURCE/ A( 19 ) ,B( 19) .CPA.CPB, IA1.IB1 .NA.NB, NPFS,NPFST<6) , 
L NSFS , NSFST ( 6 ) , RHOA , RHOB , VISCA , VISCB , WTMA , WTMB , XKA , XKB 
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DIMENSION V(1),K(1) 

EQUIVALENCE (V(l>,K(l)> 

REAL MCAIR, MC02AD, MC02D, MH20X, MC02X 

REAL MWN2 , MW02 , MWR20 , MWC02 , NDOT , MWTOT 

PARAMETER (FANCFM - 28.628. FANDP -11., FANEFF - 0.88) 
PARAMETER (PFAN - (FANCFM * FANDP) / <8.8 * FANEFF)) 
PARAMETER (QFAN - 8.414 * PFAN) 

PARAMETER (CMPCFM -1.08, PCOMPR -00.) 

PARAMETER (QCOMPR - 8.414 * PCOMPR) 

PARAMETER (DHSG - 1400.. DHMS - 1800.) 

PARAMETER (C02RE - 0.68) 

PARAMETER ( C02LFT - 1.- C02RB ) 

INITIALIZATIONS 

IF ( R(71) .BQ. 1. ) THEN 
C INITIALIZATIONS: 

H20AD1 - 0. 

H20AD2 - 0. 

C02AD1 - 0. 

C02AD2 - 0. 

H20AD - 0. 

C02AD - 0. 

H20DES - 0. 

C02DES - 0. 

0H20AD - H20AD2 
0C02AD - C02AD2 
C1CLB - 0. 

R(90> - H20AD1 
R(91 ) - B20AD2 
R(92) - C02AD1 
R(98) - C02AD2 
R(94) - B20AD 
R(98> - C02AD 
R(96) - R20DBS 
R(97) - C02DBS 
R(M»- 0820AD 
R(8»r - OC02AD 
END IP 
C 

HCTIMM - R(6B) 

P7 - R(66) 

P8 - R(67> 

TMSDBS - R(68) 

TSCDES - R<69) 

TCABIN - R(70) 

HCTIME - HCTIMM * 60. 

CTIMH - 2. * HCTIME 
DTIMEH - DTIME / 8600. 
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C 

c 

c- 

c 


c 

c- 

c 

c 

c 


r(72) - BCTIME 

R(78) “ CTIMB 

R(74) - DTIMEH 

HALF1 - R<75> 
H20AD1 - R<90> 
H20AD2 - R(91> 
C02AD1 - R<92> 


C02AD2 - R(93) 

H20AD - R<94) 

C02AD - R(95) 

H20DES - R196) 

C02DES - R(97> 

0H20AD - R(98) 

0C02AD - R<99> 

CYCLE - R(100) 

X2 - R«101) 

X8 - RU02> 

X8 - R«108) 

T 6 - R(104> 

PC02MM - VV(2.69> 

PC02 “ PC02MM / 81.715 


IF( A(l) .LE. 0.) GOTO 100 

CALCULATE CYCLE AND HALF-CYCLE TIME 


TCYCLE - AMOD (TIME.CTIME) 
THCYCL - AMOD ( TIME , HCTIME > 
IF (TCYCLE .EQ. 0.) CYCLB 


CYCLE ♦ 1. 


FAN 


FAN EXIT TEMPERATURE: 

X2 - A<2> ♦ QFAN / ( A(1>*CPA > 
ABSOLUTE HUMIDITY AT FAN EXIT: 
tncnilM - ( A(6) ♦ A C 7 ) ) / A(8) 


C 

C- 

C 

C 

C 

C 


adsorbing silica gel bed 


mum EXIT TEMPERATURE FROM ADSORBING SILICA CEL BED: 
im a v - to ♦ ABSHUM 4 DHSC / CPA 


TEMPERATURE OF DRY AIR LEAVING ADSORBING 
IF ( R(71> .EQ. 1. > TBEN 
X8 - 60. 


SILICA GEL BED: 


ELSE 

IF ( THCYCL .EQ. 0. 
TS - T6 


) THEN 


ELSE 
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IF ( THCYCL .LT. 600. > THEN 

SLOPSC - ( T3MAX-T8 ) / ( 600. -THCYCL ) 

T8 - T8 ♦ SLOPSG * DTIME 
IF ( T8 .GE. T8MAX ) T8 - T3MAX 
ELSE 

T8 - T8MAX 
END IF 
END IF 
END IF 

WATER REMOVED BY THE ADSORBING SILICA GEL BED: 

H20AD - H20AD ♦ ( A<6> ♦ A(7) > * DTIMEH 

HEAT EXCHANGER 

TEMPERATURE AND MASS FLOW OF COOL, DRY AIR LEAVING HX: 

TCOOL - R(76) 

T4 - TCOOL * 5. 

MCAIR - A(5> * A(8) 

<JHX - MCAIR * (T8 - T4) 

ADSORBING MOLECULAR SIEVE BED 

C02 ADSORBED BY ADSORBING MOLECULAR SIEVE BED: 

MC02AD * A (12) * C02RE 

C02AD - C02AD ♦ MC02AD * DTIMEH 

PARTIAL PRESSURE OF C02 REMAINING IN THE DRY, C02 DEFICIENT AIR 

EXITING THE ADSORBING MOLECULAR SIEVE BED: 

PC025 - PC02 * C02LFT 
MC02X - A (12) * C02LFT 

MINIMUM EXIT TEMPERATURE OF ADSORBING MOLECULAR SIEVE BED: 

TSMIN - T4 ♦ (MC02AD * DHMS) / MCAIR 

ACTUAL EXIT TEMPERATURE OF ADSORBING MOLECULAR SIEVE BED: 

IF( THCYCL .EQ. 0.) IS - TMSDES 
IF ( RC71 > . H5J. 1. ) T5 - T4 

IF (THCYCL .NE. 0. .AND. THCYCL .LT. 1800.) THEN 
SLOPMS - (TSMIN - TO) / (1800. - THCYCL) 

T5 - T5 ♦ SLOPMS * DTIME 
IF ( T5 .LH. TSMIN ) T5 - TSMIN 
ELSE 

T5 - TSMIN 
END IF 


DESORBING SILICA GEL BED 

ACTUAL EXIT TEMPERATURE OF WETTED, C02 DEFICIENT AIR 
LEAVING THE DESORBING SILICA GEL BED: 
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IFdHCYCL .EJJ. 0 . ) T6 - R(102> 

IF (TIME .LT. 8600.) THEN 
T6 - T8 
ELSE 

IF ( THCYCL .LT. 1020.) THEN 

SLSCD - < TSCDES - T6) / < 1020. -THCYCL) 

T6 - T6 ♦ SLSCD * DTIME 
IF ( T6 .GT. TSCDES) T6 - TSCDES 
END IF 

IF ( THCYCL .EQ. 1020.) T6 - TSCDES 
IF ( THCYCL .GT. 1020. .AND. THCYCL .LT. 2040.) THEN 
SLSCD - (TSMIN - T6)/ (2040. - THCYCL) 

T6 - T6 ♦ SLSCD * DTIME 
IF(T6 .LT. T5MIN ) T6 - T8MIN 
END IF 

IF (THCYCL .GE. 2040. .AND. THCYCL .LI. 8600.) T6 - T8MIN 
END IF 

WATER EXITING THE DESORBING SILICA CEL BED: 

PH20X - PSAIIT6) 

MH20X - <18./A<9>> * (PH20X / ( A(8)-PH20X)) * A(B> 

H20D - H20DES 

H20DES - H20DES ♦ MH20X*DTIMBH 
IF ( H20DES .GE. 0H20AD ) THEN 
MH20X - ( 0H20AD-H20D ) /DTIMEH 
H20DES - 0H20AD 
END IF 

HEATER POWER TO DESORBING SILICA GEL BED: 

IF (THCYCL .LT. 240.) THEN 
PHTR - 0. 

ELSE 

PHTR - 687. 

END IF 

QHTR - PHTR * 8.418 

AVERAGE HEAI GIVEN DP BY DESORBING SILICA GEL BED TO CABIN: 

()SG - 22. * (TSCDES - TCABIN) / 110. 

DESORBING MOLECULAR SIEVE BED 

C02 DESORPTION OF MOLECULAR SIEVE BED 
IF (THCYCL .GE. 480.) THEN 

V7 - 8B.8*(T4*460. ) / (P7*t44.) 

FACT - 1.01 - 0. 01* (P8/P7) **0.769 
MC02D - FACT*CMPCFM/V7*60. 

ELSE 

MC02D - 0. 

END IF 
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C02D - C02DES 

C02DBS - C02DES ♦ MC02D * DTIMEH 
IF ( C02DES .GE. 0C02AD ) THEN 
MC02D - (0C02 AD -C02D) /DTIMEH 
C02DES - 0C02AD 
END IF 

AVERAGE HEAT GIVEN UP BY DESORBING MOLEC. SIEVE BED TO CABIN: 
QMS - 46. * (TMSDES - TCABIN) / 290. 


UPDATES AT THE END OF ONE HALF-CYCLE 

IF (THCYCL .EQ. 0. ) THEN 


IF (HALF1 

.E«J. 1.) 

THEN 

H20AD1 

- H20AD 


0H20AD 

- H20AD1 


C02AD1 

- C02AD 


0C02AD 

- C02AD1 


H20AD 

- H20AD2 

- H20DES 

C02AD 

- C02AD2 

- C02DES 

R20DES 

- 0 . 


C02DES 

- 0 . 


HALF1 

- 0 . 



ELSE 

H20AD2 - H20AD 

0H20AD - H20AD2 

C02AD2 - C02AD 

0C02AD - C02AD2 

H20AD - H20AD1 - H20DES 

C02AD - C02AD1 - C02DES 

H20DES - 0. 

C02DES - 0. 

HALF1 - 1. 

END IF 
END IF 

100 IF t A(l) .LB. 0. > THEN 
MBSOX - A< 8 > 

MCQ2X - A( 12) 

MC02V - 0. 

QHTB - 0. 

QHX - 0. 

QSG • 0. 

QMS - 0. 

H20AD - 0. 

C02AD - 0. 

R20DES - 0. 

C02DBS - 0. 

CYCLE - 0. 

T2 - A ( 2 > 
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T8 - A C 2 ) 

TB - A ( 2 > 

T6 - A < 2 > 

END IF 

C02NET - Ad2 ) -MC02X 
H20NET - A(6)+A(7)-MH20X 
IF(R(71) .EQ. I • > “ °- 

T80LD - T8 
R(2) - T6 
R( 3 ) - At 8 » 

R(4) - At 4) 

R(6) - MH20X 
R(7) - 0. 

R(10) - A( 10) 

R 1 1 1 ) - A( ID 
R< 12) - MC02X 
R(21) - R<70) 

R<22> - P8 
R(28) - P8 
R ( 8 1 ) - MC02D 
R 1 7 1 ) - 0. 

R(7B) - HALF l 

IF ( A(l) -LE. 0.) THEN 

R(81) - 0. 

R(82) - 0. 

f?T CP 

R(81) - QCOMPR 

R(82) - QFAN 
END IF 

R( 83 ) - QHTR 
R(84) - QHX 
R(85) - QSC 
R(86) - QMS 
R(87> - C02NET 
R(88) - H20NET 
R(90) - H20AD1 
R( 91 ) - H20AD2 
R(92) - C02AD1 
R(98) - C02AD2 
R( 94 ) - H20AD 
ROB) - C02AD 
R(96) - H20DES 
R07) - C02DES 
R(98) - 0H20AD 
R(99) - 0C02AD 
R( 100) - CTCLE 
R ( 101) - T2 
R( 102) - T8 
R( 103) - T3 
R( 104) - T6 
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SUBROUTINE BOSCHS 


THIS SUBROUTINE MODELS A BOSCH REACTOR SYSTEM. CONSISTING OF THE 
REACTOR, A REGENERATIVE HEAT EXCHANGER, A COMPRESSOR. AND A CON- 


C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 


REAL MRECYC, MH2CE . MC02CE , MCH4CE . MCOCE , MH20CE , MPRC . MASSC 

REAL IDNUM , MWCMPO 

COMMON /CASE/ NCASE.NRSCS.NRECS 

COMMON /COMP/ DS(15),N,NA1,NB1,NC,NCAB,NCFL,NEXT,NEXV,NK, 

1 NKEX , NKS , NKT , NLFL , NP , NP ASS , NPF , NPFT ( 6 > , NQ , NS . NSF, NSFTt 6 > 

2 NSTR( 18) .NSUBR.NV.NVT.K 12) 

COMMON /ECLSTI/ KCH0UT,KPRNT,KPTINV<4> ,KWIT,KWm.KWIT2. 
I KWIT8 , KWIT4 , NUFF , KSTEDY 
COMMON /GPOLYF/ IGPOLY 

COMMON /KANDV/ K 


COMMON /EASE/ NEWRUN , LASTGO , NUCASE , KASAVE 


COMMON /KLOC/ IK. IKC, IKS, IKT, IKEX, IP I 
COMMON /MAXRI/ MAXR 

COMMON /MISC/ DTIME , GRA V , KFLSYS , KOUTPT , KPDROP , KSYPAS , KTRANS , 

1 LPSUM( 8 ) , MAXCI , MAXLP , MAXSLP , MAXSSI , NCOMPS , NEWDT, NLAST, NPASPD , 

2 MINSSI, PGMIN , PLMIN, START , STEADY , TIME , TIMEMX , TMAX , TMIN , WTMAX 
COMMON /PROPTY/ CP0,CP(99) ,CPCONL,CPCONV,CPC02,CPDIL.CPOXY,CPTC 

1 CAMGAS . RHOO . RHO ( 99 > . V ISCO , V ISC ( 99 ) , V ISCAS . WTMO ,WTM(99> , WTMCON 

2 WTMDIL , WTMTC , XKO , XK( 99 > , XKGAS , XKLIQ , VISLIQ 
COMMON /RARRAY/ IMAXR.R(I05> 

COMMON /SOURCE/ A( 19) , B( 19 > ,CPA ,CPB, IA1 , IB1 ,NA,NB,NPFS,NPFST( 6) , 
1 NSFS , NSFSTt 6 ) , RHOA , RHOB , VISCA , VISCB , WTMA , WTMB . XKA , XKB 
COMMON /VLENTH/ ISSO , ISS( 100 > . IQLO, IQL( 100) . ITRO, ITR( 100) 

COMMON /VLOC/ IP, IS, IC, IQ, IV, IVT, IEX, INEXK 
COMMON /VPRT/ SLPATHl 400 ) .ALPHA ( 100) , ISLP1 
DIMENSION V(l),K(l) 

DOUBLE PRECISION ALPHA 
EQUIVALENCE (V(l),K(l>> 

LOGICAL STEADY 


INPUTS: 


A (12) - C02 INLET FLOW (LB/HR) 

A( 14 ) - H2 INLET FLOW (LB/HR) 

B(2> - INLET COOLANT TEMPERATURE (F> 

R(6B) - MAX. CARBON LOADING FOR CARTRIDGE (LB): CMAX 

R(66> - DRY BASIS VOLUME FRACTION OF C02 IN EXIT GASES: FRC02 

R(67> - DRY BASIS VOLUME FRACTION OF H2 IN EXIT CASES: FRH2 

R(68> - DRY BASIS VOLUME FRACTION OF CH4 IN EXIT CASES: FRCH4 

R<69> - DRY BASIS VOLUME FRACTION OF CO IN EXIT CASES: FRCO 

R(70> - EFFECTIVENESS FACTOR FOR CONDENSER: EC 

R(71) - EFFECTIVENESS FACTOR FOR RECEN HX: EHX 

R(78> - REACTOR PRESSURE (PSIA): PRCTR 

R(74> - CONDENSER PRESSURE (PSIA): PCOND 
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C R(76> - AERODYNAMIC EFFICIENCY OF COMPRESSOR: AECOMP 

C R(77) - MOTOR EFFICIENCY OF COMPRESSOR: ECOMP 

C Rt 78 > - DESIRED REACTOR TEMP (F>: TRCTRD 

C R(79> - RECYCLE FLOW RATE (LB/HR): MRECYC 

C 

C OUTPUTS : 

C 

C R(l) - PRODUCT WATER (LB/HR): PRH20 

C R(2) - PRODUCT WATER TEMP <F>: TPRH20 

C RC 7 > - R( 1 ) - PRODUCT WATER ( LB/HR > 

C R(51) - BOSCH REACTOR TEMP (F>: TRCTR 

C R(53> - TOTAL HEAT LOSS TO AMB. (REACTOR ♦ COMPRESSOR >, BTU/HR: 

C {JLR ♦ (JLCOMP 

C R(72) - HEAT LOSS TO AMBIENT FROM REACTOR, BTU/HR: QLR 

C R(80) - MASS RATE OF H2 OUT OF COMPRESSOR (LB/HR): MH2CE 

C RC8I) - MASS RATE OF C02 OUT OF COMPRESSOR (LB/HR): MC02CE 

C R(82) - MASS RATE OF CH4 OUT OF COMPRESSOR (LB/HR): MCH4CE 

C R(88) - MASS RATE OF CO OUT OF COMPRESSOR (LB/HR): MCOCE 

C RC 84 > - MASS RATE OF H20 OUT OF COMPRESSOR (LB/HR): MH20CE 

C R(85> - RATE OF CARBON PRODUCTION (LB/HR): MPRC 

C R(86 ) - MASS OF CARBON IN CARTRDIGE (LB): MASSC 

C R(87> - IDENTIFICATION NUMBER OF CARTRDICE IN USE: IDNUM 

C R(88) - MOLECULAR WEIGHT OF GASES OUT OF COMPRESSOR (LB/LB MOLE): 

C MWCMPO 

C R(89) - SPECIFIC HEAT OF GASES OUT OF COMPRESSOR (BTU/LB-F) : 

C CPCMPO 

C R(90) - SPECIFIC HEAT RATIO OF GASES OUT OF COMPRESSOR (CP/CV): 

C GAMCMO 

C RC 91 ) - CONDENSER HEAT LOAD (BTU/HR): QLCOND 

R(92) - HEAT LOSS TO AMBIENT FROM COMPRESSOR (BTU/HR): QLCOMP 

R(93) - HEAT OF REACTION (BTU/HR): QRXN 

R(94> - ACTUAL HEATER POWER BEING DRAWN (BTU/HR): QHTRNO 

R(95> - TEMP OF GASES LEAVING REACTOR (F): TI 

C R(96) - TEMP OF GASES ENTERING REACTOR (F>: T8 

C R(97> - TEMP OF GASES ENTERING CONDENSER (F): T2 

C R ( 98 ) - TEMP OF GASES LEAVING COMPRESSOR (F): T4 

C R(99) - TEMP OF GASES LEAVING CONDENSER (F): T3 

C R(IOO) - TEMP OF GASES ENTERING COMPRESSOR (F): T6 

C R(I01) - THERMAL CAPACITANCE OF BOSCH REACTOR (BTU/F): 

C (INITIAL VALUE IS MODIFIED AS CARBON DEPOSITS) 

C R( 102 ) - REACTOR TEMP BELOW WHICH HEATER TURNS ON. F 

C R( 108) - REACTOR TEMP ABOVE WHICH HEATER TURNS OFF. F 

C R( 104) - REACTOR TEMP AT PREVIOUS STEP, F 
C R(10S) - TOTAL POWER TO COMPRESSOR (WATTS): tjCOMPT 
C 
C 

ITRATE -0 
C 

IF(NPASS.EfJ.O) THCAPO - RC 101 > 

C 
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TRCTR 

- 

R( 51 > 

CM AX 

- 

R( 65 > 

FRC02 

- 

R( 66 > 

FRH2 

- 

R( 67 ) 

FRCH4 

- 

Rt 68 ) 

FRCO 

- 

R( 69 ) 

EC 

- 

R( 70 ) 

EHX 

- 

R( 71 ) 

QLR 

- 

R( 72 ) 

PRCTR 

- 

R( 73 ) 

PCOND 

- 

R( 74 > 

QHTR 

- 

R(75 ) 

AECOMP 

- 

R(76 > 

ECOMP 

- 

R( 77 ) 

TRCTRD 

- 

R{ 78 > 

MRECYC 

- 

R( 79 > 


CALCULATE MOLECULAR WEIGHT OF BONE DRY RECYCLE GASES 
IF ( A( 14) .EQ. 0.) THEN 
WMH2 - 0. 

ELSE 

WMH2 - A( 14)/2.016 
END IF 

WMC02- A(12)/44.0U 

XWBDG - 16.043*FRCH4 ♦ 44.011*FRC02 ♦ 2.016*FRH2 ♦ 28.011*FRC0 


BECIN ITERATION ON MASS AND HEAT BALANCES 

ASSUME THAT TEMPERATURE OF GASES OUT OF CONDENSER IS 20 DEG ABOVE 
INLET COOLANT TEMPERATURE. AS A FIRST GUESS. 

T30LD - B<02> ♦ 20. 

T3 - T30LD 
C 

C 

C CALCULATE PARTIAL PRESSURE OF WATER IN CONDENSER EXIT GASES 

C 

C 

C " 

c — 

c 

c 

c — 

C CALCULATE RATE OF CARBON FORMATION AND WATER PRODUCTION 
C SEE IF REACTANTS ARE WITHIN l PERCENT OF STOICHIOMETRIC RATIO 
NX - NKS*1 

IF ( WMH2 .EQ. 0.) THEN 
TEST - 999. 

ELSE 
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C 


c 

c 

c 


c 


c 

c 

c 


c 

c 

c 

c 

c 

c 

c 

c 


c 

c 

c 

c 

c 

c 

c 


c 


TEST - WMC02/WMH2 * 2.0 - 1. 

END IF 
K(NX) - 1 

IF< ABS(TEST) .LE. .01 > K(NX) - 0 

TEST1 - A( 10>+ A ( 1 1 > *■ A( 13 ) ♦ At IB ) »A ( 16 » ♦ A( 17 > * A t IS > » A ( 19 > 
TEST FOR EXTRANEOUS FLOWS IN FEED SUCH AS 02 AND DILUENT 
NX1- NX*1 
K(NX1) - 0 

IF ( TEST1 .NE. 0. > K(NX1)-1 

SEE WHICH IS LIMITING REACTANT 
IF (TEST .LE. 0.0) THEN 

C02 LIMITING. HYDROGEN RICH FEED. 

MPRC - WMC02 *12.011 

PRH20 - WMC02 *2. * 18.016 ♦ A(6> * A<7) 

ELSE 

H2 LIMITING, C02 RICH FEED 

MPRC - WMH2 * .8 * 12.011 

PRH20 - WMH2 * 18.016 ♦ A(6> ♦ A<7> 

END IF 


CALCULATE TOTAL FLOW OUT OF CONDENSER 
WCONDO - MRECYC - PRH20 - MPRC 
WATERO - PRH20 
DUM1 - 18.016/XWBDG 


CALCULATE COMPRESSOR FACTORS THAT STAY CONSTANT DURING ITERATIONS 
PRATIO - PRCTR/PCOND 


DO 200 IB - 1.20,1 

PW - PSAT( T3 > 
ITRATE - ITRATE ♦ 1 


CALCULATE FLOW RATE OF BONE DRY GAS 
WBDC-WCONDO /(l.*DUMl» PW/( PCOND-Pl) > 


CALCULATE FLOWS OUT OF COMPRESSOR 
BDGMOL- WBDG/XWBDG 

WATER - BDGMOL * PW/PCOND * 18.016 
H2 

MH2CE - A (14) ♦ BDGMOL * FRH2 * 2.016 
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C C02 

MC02CE - A(12) ♦ BDCMOL * FRC02 * 44.011 

C CH4 

MCH4CE - BDCMOL * FRCH4 * 16.048 
C CO 

MCOCE - BDCMOL * FRCO * 28.011 
C H20 

MH20CE - WATER ♦ A ( 6 » ♦ A<7> 

CPBDG -((MH2CE-A<14>>*8.42 «■ (MC02CE-A( 12> >*.21 ♦ MCH4CE* .55 
1 ♦ MCOCE*. 25 ♦ R( 10>*0.22 ♦ R(U>*0.249> /WBDC 
C CALCULATE MOLECULAR WEICHT OF CASES OUT OF COMPRESSOR 

MWCMPO - MRECYC/ ( MH2CE/2 .016 ♦ MC02CE/44.011 ♦ MCH4CE/16.043 
1 ♦ MH20CE/18.016 ♦ MC0CE/28.011 ♦ R(10>/82. ♦ R( ll>/28.008> 

C CALCULATE SPECIFIC HEAT OF COMPRESSOR GASES 

CPCMPO -<8.42*MH2CE ♦ .21 * MC02CE ♦ .55 * MCH4CE ♦ .25 * MCOCE 
1 ♦ .49 * MH20CE * 0.22*R(10> * 0.249*R(11> >/ MRECYC 

C 

WCOMPR - MH2CE*MC02CE*MCH4CE*MC0CE*MH20CE 

WCPCMP - WCOMPR * CPCMPO 
C CALCULATE GAMMA OF COMPRESSOR CASES 

GAMCMO - CPCMPO/ ( CPCMPO - 1.987/MWCMPO > 


CALCULATE ISENTROPIC POWER REQUIREMENT ( BTU/HR> 

FIRST CALCULATE TEMP AT MIX POINT 

T6 -( (WBDC *CPBDG ♦ .49*WATER>* T8 ♦ ( A( 12>*.21*A< 14>*8.42 
1 ♦ A ( 6 > * .49 ♦ A < 7 > * 1.0 > * A ( 2 > ) /MRECYC/CPCMPO 

TO - 469.6 ♦ T6 
XN - < GAMCMO- 1. > /GAMCMO 

QCOMP - MRECYC* 1545 . *TO*GAMCMO* < PRATIO**XN- 1 . ) /778 . /MWCMPO/ 

1 (GAMCMO - 1 . >/ AECOMP 
TOTAL POWER TO COMPRESSOR (WATTS) 

QCOMPT - QC0MP/EC0MP/8 . 4 1 

HEAT FLOW FROM COMPRESSOR TO AMBIENT ( BTU/HR) 

QLCOMP - QC0MPT*8.41 - QCOMP 


HEAT OF REACTION (BTU/HR) 
QRXN - 978. * A( 12) 


TEMPERATURE OUT OF COMPRESSOR 
T4 - T6 ♦ QCOMP/MRECYC/CPCMPO 


TEMPERATURE OUT OF REACTOR 
T1 - TRCTR - QLR / WCPCMP 
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C TEMPERATURE INTO CONDENSER 

T2 - T1 - EHXM T1 - T4 ) 

C 

C ’ " 

c TEMPERATURE OF GASES LEAVING CONDENSER 

T3 - T2 - EC *(T2- B(2> ) 

C 

c — — — — " 

C THIS COMPLETES ONE ITERATION ON THERMAL BALANCE 

C 

C 

TESTT - T30LD - T3 

IF°^ D ABS(TESTTKLT. .8 .OR. IIRATE .GT. 10 ) GO TO 250 
200 CONTINUE 
C 
C 

■ ' 

C ■ 

c 

c 

250 CONTINUE 

C 

C HEAT INTO RECYCLE CASES BY THE REACTOR 

Q42 - iCPCMP * ( T2 - T4 ) 

051 - Q42 

C TEMPERATURE INTO REACTOR 

T5 - T1 - Q51/WCPCMP 
C TOTAL HEAT LOST TO ENVIRONMENT 

QLTOT - QLR ♦ QLCOMP 
R(53) - QLTOT 
C HEATER SIZING 

QHTR - QS1 ♦ QLR - QRXN 
R(75) - QHTR 
QHTRNO - QHTR 
C 

C — ” 

C CALCULATE CARBON LOADING 

DHOUR - DTIME/8600 . 

IF t STEADY ) THEN 
IDNUM - 0. 

MASSC - CMAX/2. 

TRCTR - TRCTRD 
END IF 
C 

C " " 

C HEATER CONTROL LOGIC 

IF ( TRCTR .LT. RC102) ) QHTRNO - QHTR 
IF ( TRCTR .GT. R(103> ) QHTRNO - 0. 

R( 104 ) - TRCTR 
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C 

c . 

IF C .NOT. STEADY) THEN 
C CALCULATE LBS OF CARBON IN CARTRIDGE 
IF( NPASS . EQ . 0 > THEN 
MASSC-0. 

END IF 

IF ( MASSC .GE. CMAX ) THEN 
MASSC - 0. 

R( 101 ) - THCAPO 
IDNUM - IDNUM ♦ 1. 

END IF 

MASSC - MASSC ♦ MPRC * DHOUR 

R(101> - R ( 101) ♦ MASSC*. S 

TRCTR - ( MRECYC * ( T1 -T8 ) *CPCMPO-R ( 58 ) ♦ 

I (JRXN * QHTRNO ) *DHOUR/R (101) * TRCTR 

END IF 
C 



QLCOND - (WBDG * CPBDG ♦PRH20*.49)*<T2- T8) +1080. *PRH20 
R(l) - PRH20 
R(2> - T3 

R<8> - A ( 4 > 

R(4) - PCOND 

R(7) - WATERO 

R(8) - CPCONL 

R<9> - WTMCON 

R(20) - B(l> 

R<21>- B ( 2 > ♦ QLCOND/Bt D/CPB 
R(22>- B ( 4 ) 

R(23>- B ( 4 ) 

R(80> - MH2CE 
R( 81 ) - MC02CE 
R(82) - MCH4CE 
R(88) - MCOCE 
R(84) - MH20CE 
R( 85 > - MPRC 
R(86) • MASSC 
R(87) - IDNUM 
R(88) - MffCMPO 
R(89) - CPCMPO 
R(90> - GAMCMO 
R(91> - QLCOND 
R(92) - QLCOMP 
R(98> - QRXN 
R( 94 ) - QHTRNO 
R(95) - T1 
R(96) - T8 
R(97) - T2 
R(98> - T4 
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C 

c 


R(99) - T8 
R(100) - T6 
R(10B) - QCOMPT 

RETURN 

END 
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C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


SUBROUTINE CNDHEX 

THIS SUBROUTINE COMPUTES THE PERFORMANCE OF A PLATE FIN 
CONDENSING HEAT EXCHANGER. 

COMMON /PROPTY/ CPG,CP<99> t CPC0NL,CPC0NV,CPC02, CPDIL f CPOXTjCPTC. 
t GAMGAS , RHOO , RHO ( 99 ) , VISCO , VISC ( 99 > f VISGAS , WTMO , WTM( 99 > , WTMCO , 

2 WTMDIL . WTMTC , XKO , XK < 99 > , XKGAS , XKLIQ , VISLiq 
COMMON /CANYHX/ FINAL.CC,CH.XCP(2> , KBUZ(3> 
i TPCPP TFCPS IFPTEM, IFSTEM, IFSIZE, IFFLOIp 

common’ /comp/ ds< is > . n , nai , NB 1 ' N J ; N So L :c E 5sf N ns^(g ) 

1 NKEX , NKS , NKT . NLFL , NP , NP ASS . NPF , NPFT < 6 ) . NQ . NS , NSF . NSFT ( 6 ) . 

2 NSTR ( 18 > . NSUBR , N V , N VT , Y ( 12 ) 

32K /S?s?” / OT WE*C»»i Ik^SIS , KOUTPT . KPDBOP. KSIP.S . KTR*K , 

1 LPSUM(8>,MAXCI.MAXLP.MAXSLP,MAXSSI,NC0MPS.NEm.NWST.NM , 

2 MINSSI . PCMIN . PLMIN , START . STEAD! . ™ E • * S Jb^PFS NPFST ( 6 ) 

COMMON /SOURCE/ A( 19) ,B( 19) •^A.CPB.m.IBl.NA.NB. NPFS.N 

1 NSFS . NSFST ( 6 ) , RHOA , RHOB , VISC A , V ISCB , WTMA . WTMB , XKA , XKB 
EQUIVALENCE ( RI(1>. R<79>> 

DIMENSION RT( 1) 

EQUIVALENCE ( INSTRt 1 > . NSTR( 1 ) ) 

DIMENSION INSTR( 18) 

LOGICAL STEADY, FINAL 

REAL PTOT , PPTHK , INWPP , IN ABSH , MDOTL 

INTEGER COOLPO 

DEFINITION OF PARAMETERS 


INPUTS: 


HOTFW 

HOTFLL 

NCOOLP 

NCFILL 

NHFINL 

CFINHT 

HFINHT 

CFINTK 

HFINTI 

NCFIN 

NHFIN 

CFINK 

HFINK 


HOT FLOW WIDTH (INCHES) 

HOT FLOW LENGTH (INCHES) 
NUMBER OF COOLANT PASSES 
NUMBER OF COLD FIN LAYERS 
NUMBER OF HOT FIN LAYERS 
COLD FIN HEIGHT (INCHES) 

HOT FIN HEIGHT (INCHES) 

COLD FIN THICKNESS (INCHES) 

HOT FIN THICKNESS (INCHES) 

NUMBER OF COLD FINS 

NUMBER OF HOT FINS 

COLD FIN THERMAL CONDUCTIVITY 

HOT FIN THERMAL CONDUCTIVITY 


INTERMEDIATE: 

CFL - COLD FLOW LENGTH (INCHES) 

CSSAR - COLD SECONDARY SURFACE AREA (FT-2) 
HSSAR - HOT SECONDARY SURFACE AREA (FT-2) 
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C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


CPRSA - COLD PRIMARY SURFACE AREA (FT-2> 

HPRSA - HOT PRIMARY SURFACE AREA (FT-2) 

TCSA - COLD SIDE TOTAL SURFACE AREA (FT-2) 

THSA - HOT SIDE TOTAL SURFACE AREA (FT-2> 

CFLWA - COLD FLOW AREA (FT-2) 

HFLWA - HOT FLOW AREA (FT-2) 

C HYDRO - COLD HYDRAULIC DIAMETER (FT) 

HHYDRD - HOT HYDRAULIC DIAMETER (FT) 

INABSH - INLET ABSOLUTE HUMIDITY 

INWPP - INLET WATER VAPOR PARTIAL PRESSURE (PSIA) 

DPIN - INLET DEW POINT (F> 

OUTWPP - OUTLET WATER VAPOR PARTIAL PRESSURE (PSIA) 
OUTABH - OUTLET ABSOLUTE HUMIDITY 
QLAT - LATENT HEAT LOAD ( BTU/HR > 

({SENS - SENSIBLE HEAT LOAD (BTU/HR) 

({TOT - TOTAL HEAT LOAD (BTU/HR) 

FS - FACTOR OF SAFETY 

COUT - COOLANT OUTLET TEMPERATURE (F) 

CVISC - COOLANT VISCOSITY (LB/FT-HR) 

HVISC - HOT VISCOSITY (LB/FT-HR) 

CCOND - COLD THERMAL CONDUCTIVITY (BTU/HR-FT-F) 

HCOND - HOT THERMAL CONDUCTIVITY (BTU/HR-FT-F) 

CPRAND - COLD PRANDLT NUMBER 

HPRAND - HOT PRANDLT NUMBER 

CFLWUA - COLD FLOW PER UNIT AREA (LB/HR-FT-2) 

HFLWUA - HOT FLOW PER UNIT AREA (LB/HR-FT-2) 

CRENNO - COLD REYNOLDS NUMBER 

HRENNO - HOT REYNOLDS NUMBER 

CCOBRN - COLD COBURN FACTOR 

HCOBRN - HOT COBURN FACTOR 

CCFMOD - COLD MODIFIED COBURN FACTOR 

HCFMOD - HOT MODIFIED COBURN FACTOR 

CFCOF - COLD FILM COEFFICIENT (BTU/HR-FT2-F) 

HFCOF - HOT FILM COEFFICIENT ( BTU/HR-FT2-F) 

COFINE - COLD OVERALL FIN EFFICIENCY 
HOFINE - HOT OVERALL FIN EFFICIENCY 

CEFC - COLD EFFECTIVE FILM COEFFICIENT (BTU/HR-FT2-F) 
HEFC - HOT EFFECTIVE FILM COEFFICIENT ( BTU/HR-FT2-F ) 
HACEFF - COLD EFFECTIVE UA (BTU/HR-F) 

HAREFF - HOT EFFECTIVE UA (BTU/HR-F) 

TEDUA1 - TOTAL DRY UA (BTU/HR-F) 

HWCP - HOT SIDE <W CP) (BTU/HR-F) 

AIRPP - PINCH POINT AIR SIDE TEMPERATURE (F) 

COOLPP - PINCH POINT COOLANT TEMPERATURE (F) 

WTLMTD - WET SECTION LMTD (F> 

DYLMTD - DRY SECTION LMTD (F) 

WSDUA - WET SECTION DRY UA (BTU/HR-F) 

DSDUA - DRY SECTION DRY UA (BTU/HR-F) 

TEDUA2 - TOTAL EFFECTIVE DRY UA (BTU/HR-F) 
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TABLE C-4 (CONTINUED) 
LISTING OF CNDHEX 


OUTPUT: 

R(2) - HOT SIDE OUTLET TEMPERATURE (F> 

R(6) - HOT SIDE CONDENSABLE VAPOR FLOW ( LBM/HR ) 

R ( 7 ) - HOT SIDE ENTRAINED LIQUID FLOW (LBM/HR) 

R( 21 > - COLD SIDE OUTLET TEMERATURE (F) 

PARAMETER (HOTFW - 8. GO) 

PARAMETER (HOTFLL - 11.13) 

PARAMETER (NCOOLP - 4) 

PARAMETER! NCFINL - 28) 

PARAMETER (NHFINL - 28) 

PARAMETER (CFINHT - 0.1) 

PARAMETER (HFINHT - 0.20) 

PARAMETER (CFINTK - .002) 

PARAMETER (HFINTK - .002) 

PARAMETER! NCFIN - 28) 

PARAMETER! NHFIN - 16) 

PARAMETER! CFINK - 9.4) 

PARAMETER! HFINK - 9.4) 

PARAMETER! CFL- (H0TFW*HFINHT*2. >-2.*CFINHT) 

PARAMETER! CSSAR - CFL*HOTFLL*NCFINL*NCFIN*!CFINHT-CFINTK)/72.0 > 
PARAMETER ( HSSAR - HOTFW*HOTFLL *NHFINL*NHFIN*( HFINHT-HFINTK ) /72 . 0 ) 
PARAMETER! CPRSA - CFL*HOTFLL*NCFINL*( 1 . -NCFIN*CFINTK)/72 . ) 
PARAMETER! HPRSA - HOTFW*HOTFLL*NHFINL*( l . -NHFIN ‘HFINTK )/72. ) 
PARAMETER (TCSA - CSSAR*CPRSA> 

PARAMETER (THSA - HSSAR+HPRSA) 

PARAMETER (CFLWA - HOTFLL/NCOOLP*NCFINL»! 1 . -NCFIN*CFINTK) * 

1 (CFINHT-CFINTK)/144. ) 

PARAMETER (HFLW A - HOTFW ‘NHFINL * ( 1 . -NHFIN ‘HFINTK ) * ! HFINHT 
1 -HFINTK)/144. ) 

PARAMETER (CHYDRD - ( l./NCFIN-CFINTK)*(CFINHT-CFINTK)/(6. *( ( 1./ 

1 NCFIN-CFINTK ) ♦ ! CFINHT-CFINTK ) ) ) ) 

PARAMETER! HHYDRD - ( 1 . /NHFIN -HFINTK) ‘(HFINHT-HFINTK)/! 6 . *( ( 1 ./ 

1 NHFIN-HFINTK ) ♦ ( HFINHT-HFINTK ) > ) ) 

INITIALIZE THE R ARRAY 

DO 10 1-1,19 
R(I) - A(I) 

10 R( 1*19) - B( I ) 

INTITIALIZE PROCRAM VARIABLES 

IF! A! 1 ) .GT. B( 1 )/10. ) THEN 

CCP - CPB 

HCP - CPA 

STEMCP - CPCONV 

HOTFLW - R(l) 

COLFLW - R(20) 
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LISTING OF CNDHEX 


C 

c 

c 


c 


c 

c 

c 


c 

c 

c 


c 

c 

c 

c 

c 

c 

c 


c 


HOTIN - R(2) 

CIN - R<21> 

PTOT - R(8> 

C00LP0 - KK(N, 16) 

HOTOUT - ( ( HOTIN-CIN )/ 4 .) ♦CIN 

CALCULATE INLET DEW POINT 


INABSH - R(6)/R(B) 

INWPP “ (PTOT*INABSH>/< 
DPIN - TSAT( INWPP) 

RJ “ 0. 

BAND - CIN+2.0 


INABSH*0.622> 


DO SO 1-1,80 
OUTWPP - PSAT(HOTOUT) 

OUTABH - 0 . 622*0UTWPP/ ( PTOT -OUTWPP ) 

OUTABH - AMIN 1( OUTABH, INABSH) 

LATENT, SENSIBLE AND TOTAL HEAT LOAD (BTU/HR) 

AVEHFG - 1094. 1*0. B7B*(DPIN*H0T0UT)/2. 

QLAT - R(8)*(INABSH-0UTABH)*AVEHFG 

QLAT - AMAXKO. , QLAT) 

QSENS - HOTFLW*HCP* ( HOTIN -HOTOUT ) 

{jTOT - QLAT*QSENS 

CALCULATE FACTOR OF SAFETY 


IF(COOLPO .EQ. 1) THEN 
CONST - 6.44 

ELSE 

CONST - -0.04 
END IF 

FS - 1.094 *QTOT/QSENS*CONST 
OUTLET COLD FLUID TEMPERATURE (F) 


1 


1 


COOT - CIN*QTOT/COLFLW*CCP 


VISCOSITY, THERMAL CONDUCTIVITY . PRANDLT NO. .FLOW/ ARE A, REYNOLDS 
NO., COBURN FACTOR, MODIFIED CF 


CVISC - -0. 808*219. B6/( (CIN*C0UT)/2. )-2286. 14/1 
HVISC^-^O . 000068B * ( » HOTIN *HOTOUT ) /2 . 0 > *0 . 0899 1 


COND - 0. 2908*0. 0009B*( (CIN*C0UT)/2. ) -0.000002 186 *( 
CIN*C0UT)/2. )**2. 

COND - 0 . 0000206 *( HOTIN *H0T0UT)/2. *0.01884 
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TABLE 04 (CONTINUED) 
LISTING OF CNDHEX 


C 

CPRAND - CVISC*CCP/CCOND 
HPRAND - HVISOHCP/HCOND 
C 

CFLWUA - COLFLW/CFLWA 

HFLWUA - ( 1 . * ( INABSH+OUTABH > /2 . > *HOTFLW/HFLWA 
C 

CRENNO - CHYDRD*CFLWUA/CVISC 
HRENNO - HHYDRD*HFLWUA/HVISC 
C 

IF (CRENNO .LE. 500. ) THEN 

CCOBRN - (1. /CRENNO**. 2238>*0. 07081 

ELSE 

CCOBRN - ( 1 . /CRENNO** . 4249 > * . 2454 
END IF 

IF (HRENNO .LE. 500.) THEN 

HCOBRN - (1. /HRENNO**. 2288 >*0.07031 

ELSE 

HCOBRN - ( 1 . /HRENNO** . 4249 ) * . 2454 
END IF 
C 

CCFMOD - ( 18./NCFIN)**0.284*CCOBRN 
HCFMOD - ( 18./NHFIN)**0.234*HCOBRN 

FILM COEFFICIENT (BTU/HR-FT2-F) 

TEMPI - 3 . 65*CC0ND/CHYDRD 
TEMP2 - CCFMOD*CCP*CFLWUA/CPRAND** . 6667 
CFCOF - AMAX 1 ( TEMP 1 , TEMP2 ) 

TEMP3 - 3 . 65*HC0ND/HHYDRD 
TEMP 4 - HCFMOD *HCP *HFLWU A/HPR AND * * . 6667 
HFCOF - AMAX 1( TEMPS, TEMP4) 

FIN EFFICIENCY AND OVERALL FIN EFFICIENCY CALCULATION 

TEMPC - SQRT(2. *CFCOF/( 12. *CFINK*CFINTK) MCFINHT/2. 

TEMPH - S()RT(2. *HFCOF/( 12. *HFINK*HFINTK) )*HFINHT/2. 

CFINEF - ( EXP (TEMPO -EXP ( -TEMPO >/(EXP(TEMPO*EXP(- 
1 TEMPO) /TEMPC 

HFINEF - ( EXP (TEMPH) -EXP ( -TEMPH) )/(EXP(TEMPH)*EXP( -TEMPH) )/ 
1 TEMPH 

COFINE - l.-CSSAR/TCSA*(l. -CFINEF) 

HOFINE - 1 . -HSSAR/THSAM 1 . -HFINEF) 

CEFC - COFINE*CFCOF 
HEFC - HOFINE*HFCOF 

EFFECTIVE HA (BTU/HR-F) 

HACEFF - CEFC*TCSA 
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TABLE C-4 (CONTINUED) 
LISTING OF CNDHEX 


C 

C 

c 

c 

c 

c 


1 

2 


C 

C 

C 

C 


1 


C 

C 

c 


1 

1 

1 


c 

c 

c 


HAHEFF - HEFC*THSA 

DETERMIN IF THE HEAT EXCHANGER IS DRY OR CONDENSING. 

IF (DPIN .GT. CIN+O.BG) THEN 

TOTAL EFFECTIVE DRY UA (BTU/HR-F) 

IF (C00LP0 .EQ. 1> THEN 

TEDCA1 - C(l./(2.*(1. /HACEFF + 1 . /HAHEFF )>>♦(!. /<2.*(1./ 
HACEFF* 1 . /HAHEFF > ♦ 12 . *CFINHT/ ( CFINK*NCFIN*CFINTK*HOTFLL 
*HOTFLW*NCFINL> ) > )/FS 
ELSE 

TEDUA1 - ( 1 . / ( l . /HACEFF ♦ 1 . /HAHEFF ) >/FS 
END IF 

HWCP - A( 1 ) *CPA 

PINCH POINT AIR SIDE AND COOLANT TEMPERATURE (F> 

AIRPP - ((HAHEFF/HACEFF*DPIN*DPIN-COUT)*CCP*COLFLW*HWCP* 
HOTIN ) / ( HWCP»CCP*COLFLW*HAHEFF/HACEFF ) 

AIRPP - AMAXK AIRPP. HOTOUT) 

COOLPP - DPIN-HAHEFF/HACEFF * ( AIRPP-DPIN ) 

COOLPP - AMAXK COOLPP. CIN) 

WET AND DRY SECTION LMTD (F) 

RATIO - ( HOTOUT-CIN > / ( AIRPP-COOLPP ) 

IF (RATIO .LE. 0.0> THEN 
WTLMTD - I. 

ELSE IF ( ( ABS ( RATIO > - 1 . ) .LT. 0.0001) THEN 
WTLMTD - HOTOUT-CIN 

ELSE 

WTLMTD - ( (HOTOUT-CIN >-( AIRPP-COOLPP) >/ALOG< (HOTOUT- 
CIN)/( AIRPP-COOLPP)) 

END IF 

IF (AIRPP .LT. CIN .OR. AIRPP .GT. HOTIN .OR. COOLPP .LE. 
CIN .OR. COOLPP .GT. COUT .OR. COOLPP .GT. AIRPP) THEN 
DTLMTD - 4. 

ELSE 

DYLMTD - ABS( ( ( AIRPP-COOLPP)-(HOTIN-COUT) >/ALOG( (AIRPP 
-COOLPP)/(HOTIN-COUT) ) > 

END IF 

WET SECTION AND DRY SECTION DRY UA (BTU/HR-F) 

TEMPI - COOLPP-CIN 

IF (TEMPI .GT. 0.0 .AND. WTLMTD .GT. 0.0) THEN 

WSDUA - COLFLW* ( COOLPP-CIN ) /WTLMTD* ( HACEFF /HAHEFF ♦ 
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TABLE C-4 (CONTINUED) 
LISTING OF CNDHEX 


QTOT/QSENS ) / ( QTOT/QSENS* ( HACEFF/HAHEFF* 1 . ) ) 

ELSE 

WSDUA - 0.0 
END IF 

TEMPI - COUT-COOLPP 

IF(DYLMTD .GT. 0.0 .AND. TEMPI .GT. 0.0> THEN 
DSDUA - COLFLW* ( COUT-COOLPP >/DYLMTD 

ELSE 

DSDUA - 0.0 
END IF 

TOTAL EFFECTIVE DRY UA (BTU-HR-F) 


TEDUA2 - WSDUA*DSDUA 


NEWTON-RHAPSON ITERATION 
TEMP. UNTIL THE EFFEXTIVE 


ON THE HOT SIDE OUTLET 
DRY UA'S ARE WITHIN 1 


ERROR - TEDUA2-TEDUA1 

IF (ABS( ERROR) .LE. 8.0) GO TO 100 

IF <1 .EQ. 1> THEN 

HOTNEW - 1.01*H0T0UT 

ELSE 

CHCK1 - H0T0UT-H0T0LD 

IF (CHCK1 .GT. -0.00001 .AND. CHCK1 .LT. 0. 
CHCK1 - 0.0001 

END IF „„„„ 

IF ( ABS < ERROR-ERROLD ) .GT. 0.00001) THEN 
SLOPE - ( ERROR-ERROLD )/CHCKl 
CRINC - ERROR/SLOPE 
HOTNEW - H0T0UT-CRINC/4. 

ELSE 

HOTNEW - HOTNEW *1.01 
END IF 

IF (HOTNEW .GT. HOTIN) THEN 

HOTNEW - ( HOTIN-CIN )/4 . ♦CIN-RJ 
RJ - RJ*l. 

END IF 

IF (HOTNEW .LT. CIN) THEN 

HOTNEW - ( HOTOUT*BAND )/2 . 0 
IF ( ABS< HOTNEW-HOTOUT ) .LT. 0.0001) GO 
END IF 
END IF 

HOTOLD - HOTOUT 
ERROLD - ERROR 
HOTOUT - HOTNEW 
IF (I .EQ. 50 > THEN 
WRITE (6, 45) I 
NSTR( 17) - 1 
END IF 


BTU-HR-F 


00001) THEN 


TO 100 
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TABLE C-4 (CONTINUED) 
LISTING OF CNDHEX 


C 

C 

c 

c 

c 

c 

c 

c 

c 


c 

c 

c 


c 

c 

c 


50 


ELSE 

IF(C00LP0 .EQ. 1> THEN 

Cl - ( 12. *CFINHT)/( CFINK*NCFIN*CFINTK*HOTFLL*HOTFW* 

NCFINL) 

ELSE 

Cl - 0.0 

END IF 

DRTUA - ( 1 . / ( 2 . * ( 1 . /HACEFF ♦ l . /HAHEFF ))*1./(2.*(1. /HACEFF 
♦1 ./HAHEFF) ♦Cl ) >*( 1 ./FS> 

NTU’S PER PASS 

PSSNTU - DRYUA/ ( HOTFLW*HCP*NCOOLP ) 

MASS FLOW RATIO 

FLWRTO - HOTFLW*HCP/<COLFLW*CCP> 

EFFECTIVENESS PER PASS 

C2 - EXP ( -PSSNTU * *0 . 78 *FLWRTO ) 

C8 - EXP( (C2-1 . )/(FLWRT0/PSSNTU**.22> ) 

EFFPP - l.-ca 

OVERALL EFFECTIVENESS 

C4 - ( ( 1 . -EFFPP*FLWRTO>/( 1 . -EFFPP) )**NCOOLP 
OVEFF - (C4-1. )/(C4-FLWRT0) 

AIR OUTLET TEMPERATURE 

HOTNEW - HOTIN-OVEFF*( HOTIN-CIN) 

IF ( ABS ( HOTNEW-HOTOUT ) .LE. 0.1> CO TO 100 
HOTOUT - HOTNEW 
END IF 
CONTINUE 


C CALCTLATID THE CONDENSED LIQUID ( LBM/HR > 
C 

100 MDOTL - R( 8 ) * ( INABSH-OUTABH ) 

H20V - R( 6) -MDOTL 


C STORE RESULTS IN R ARRAY FOR G189 SOLUTION 
C 

R(2> - AMAX 1 ( HOTOUT , B ( 2 > ) 

R(6> - H20V 

R ( 7 > - MDOTL 

R(21> - COUT 
ELSE 
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TABLE C-4 (CONTINUED) 
LISTING OF CNDHEX 


R(2> - B(2) 

R ( 2 1 > - B( 2) 

END IF 
C 

C PROGRAM DEBUG OUTPUT 

c 

C IF (TIME .GE. 8000. .AND. TIME .LE. 3600.) THEN 
C NSTR<17> - 1 

C ELSE 

C NSTR<17> - 0 

C END IF 

C 

C FORMAT STATEMENTS 

4B FORMAT ( * ****ERROR****THE CONDENSING HEAT EXCHANGERS UA DOES 

1N0T CONVERGE AFTER ’ . 12, ’ INTERATIONS. ’ ) 

RETURN 

END 
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C.4 Program Use 


The following section presents the procedures to use the program on 
the Hamilton Standard IBM or the NASA Langley Prime Computers . 
Also, instructions are given to allow the user to swap one CC> 2 
removal subsystem for another, to modify the input data, and to 
change control logic. 

C.4.1 Operation Using the Hamilton Standard IBM Computer 

To run the Space Station simulation model, use the following 
sequence of steps: 

(1) Access the ccrmand list from the G15UARL library: 


LGCL G189CL G15UAEL 


(2) Access the input data set: 


LG SSDATA DATA SO(G15UAFL) 
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C.4 Program Use (Continued) 


(3) Make desired changes to SSDATA.DATA. 


(4) Enter the following caimand: 


EX G189CL 


More detailed information on each of these steps is provided in the 


following sections. 


C.4. 1.1 The Caimand List G189CL 



G198CL is a general caimand list to run any FORTRAN 77 G198A load 
module. A listing of this caimand list is provided in Table C-5 and 
a description of the file assignments is given in Table C— 6. 
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TABLE C-5 


LISTING OF G189CL FOR SPACE STATION MODEL 


CONTROL PROMPT NOMSC 
ERASE 

Nl: DELETE PLOT. DATA 
DELETE PLTCAT.DATA 
DELETE OUT. DATA 
DELETE OUT1 .DATA 
DELETE 0UT2 . DATA 
DELETE 0UT8.DATA 
FREE FILE(FTOBFOOl) 

FREE FILE(FT06F001 > 

FREE FILE(FT07F001> 

FREE FILE(FT08F001 ) 

FREE FILE(FTOflFOOl) 

FREE FILE(FTIOFOOI) 

FREE FILE(FTUFOOl) 

FREE FILB(FT16F001) 

FREE FILE(FT20F001> 

FREE FILE(tT80F001 ) 

FREE FILE(FT81F001) 

FREE FILE(FT41F001) 

FREE FILE(FT42F001 > 

FREE FILE(FT48F001 > 

FREE FILE( FT44F001 ) 

FREE FILE( FT46F001 ) 

FREE ATTRLIST! A1 B2 C8 D4 EB> 

ATTRIB Al BLKSIZE(844> RBCFM!? B> LRECL(844) 

ATTRIB B2 BLKSIZE! 10000) RBCFM(V B S> LRECL! 10000) 

ATTRIB C8 BLKSIZE(8404) RECFMtV B S> LRECL(8404) 

ATTRIB D4 BLKSIZB<8990> RECFMtF B A> LRBCL(188) 

ATTRIB EB BLKSIZE(8990> RECFM(F B) LRECL(80) 

DELETE DD1 
DELETE DD2 
DELETE DD8 
DELETE DD4 
DELETB DDB 
DELETE DD6 
DELETE IN 10 
DELETE IN11 
WRITE 
WRITE 

WRITE DATA SETS ARE NOW BEING ALLOCATED. 

ALLOC DS(DDl) F(FT41F001) NEW SPACE (844. 200) BLOCK (844) ♦ 
USING! Al) DELETE 

ALLOC DS(DD2> F(FT42F00l) NEW SPACE (200. 200) BLOCK( 10000) ♦ 
USING! B2> DELETE 

ALLOC DS(DD8) F(FT48F001) NEW SPACE! 200. 200) BL0CK(8404) ♦ 
USING(C8) DELETE 

ALLOC DS(DD4) F(FT44F001) NEW SPACE ( 200 . 200 ) BL0CK(8408) ♦ 
USING! C8) DELETE 

ALLOC DS(DDS) F(FT80F001) NEW SPACE (200. 200) BL0CK(8408> ♦ 
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TABLE C-5 (CONTINUED) 

LISTING OF G189CL FOR SPACE STATION MODEL 


USING( C8) DELETE 

ALLOC DS(DD6) F(FT81F001) NEW SPACE (200, 200) BLOCK (8408) ♦ 
USING(C8> DELETE 

ALLOC DS(INIO) F(FTIOFOOI) NEW SPACE (200, 200) BL0CK(8408> ♦ 

USING (C8) DELETE 

ALLOC DS(INIl) F(FTllFOOl) NEW SPACE (200 ,200) BL0CK(8408) * 

USING (C8> DELETE 

ALLOC DS(SSDATA.DATA) F(FTOSFOOl) 

ALLOC DS( OUT. DATA) F(FT06F001) NEW SPACE (200, 200) BL0CK(3120> ♦ 
USING(D4> CATALOG 

ALLOC DS(OUTl.DATA) F(FT07F001> NEW SPACE ( 200 , 200 ) BL0CK(8120) ♦ 
USING(D4> CATALOG 

ALLOC DS(0UT2.DATA) F(FT08F001> NEW SPACE(200,200) BLOCK (3120) ♦ 
USING(D4) CATALOG 

ALLOC DS(0UT8.DATA) F(FT09F001) NEW SPACE (200, 200) BL0CK(3120) ♦ 
USING (D4) CATALOG 

ALLOC DS(PLTCAT.DATA) F(FT4SF001) NEW SPACE (200, 200) BL0CK(8120> «■ 
USING (E5) CATALOG 

ALLOC DS( PLOT. DATA) F(FI16F001) NEW SPACE (200, 200) BLOCK(8408) ♦ 
UNIT(TSOWRKB) USING(C3) CATALOG 

ALLOC DSC * > F(FT20FQ01) 

CONTROL MSG 

WRITE 

WRITE DATA SETS HAVE BEEN ALLOCATED. PROGRAM IS NOW EXECUTING. 

TIME 

CALL *ENG.G15.LM(SS) * 

WRITE 

WRITE THE PROGRAM HAS FINISHED. 

TIME 

END 
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TABLE C-6 

I/O FILE ASSIGNMENTS 


File Name 

No. 

File Type 

Status 

Caments 

SSDATA 

5 

Formatted 

INPUT 

Problem Input Data 

OUT 

6 

Formatted 

OUTPUT 

Output For Printer 
Listing of Habitat 
Conditions 

0UT1 

7 

Formatted 

OUTPUT 

Printer Output of Nodal 
Conditions 

0UT2 

8 

Formatted 

OUTPUT 

Printer Output of Station 
Performance 

OUT3 

9 

Formatted 

OUTPUT 

Printer Output of Station 
Performance 

IN10 

10 

Unformatted 

INPUT 

Input File for Data Tape 

IN11 

11 

Unformatted 

OUTPUT 

Output File for Data Tape 

PLOT 

16 

Formatted 

OUTPUT 

Plot File for Use with MERIAM 


20 

Formatted 

OUTPUT 

Special Output to Interactive 
Terminal 

DD5 

30 

Formatted 

Unknown 

Used by I EDIT Subroutine 

DD6 

31 

Formatted 

OUTPUT 

Card Punch File (Used Only 
When Punch Card Selected) 

EOl 

41 

Formatted 

SCRATCH 

File Built in IEDIT, Containing 
Problem Input Data for Current 
Run 

DD2 

42 

Unformatted 

SCRATCH 

File Used for Merging Operations 
During Creations of Basic Cases 
Used for Holding K/V Array Data 
of Basic Case or Restart Case 

DD3 

43 

Unformatted 

SCRATCH 

File Which Contains the Sorted 
Component Data Card Images Plus 
Sort Number for the Basic Case 

DD4 

44 

Unformatted 

SCRATCH 

File Which Contains the Sorted 
Table Data Card Images Plus Sort 
Number for the Basic Case 

PLTCAT 

45 

Unformatted 

OUTPUT 

File for Storing Data to be 
Plotted With CAET/MS Plot 
Program 
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2 Input Data SSDATA Description 


The input data for the Space Station simulation model is shown in 
Table C-7. The data set is divided into five sections. The first 
section contains user options and initial conditions for the 
habitat and laboratory air. These are located up front for ease of 
the user to make selections. 


The second section contains the KBAS cards for all components in 
the system except for ECLS equipment like an C> 2 generator. The 
KBAS card defines the subroutine for analyzing the component, the 
components which provide film to the component, and the next 
component to be solved in the solution path. 

The third section contains all the other cards for all components 
in the system except for ECLS equipment. These are the ID, NSTR, 
KARY, and VARY cards. 

The forth section is the library of all ECLS components. These 
components to date in the library are: 

CC> 2 Reduction 
. Sabatier 
. Bosch 


0 2 Generation 
. SPE 

. SFWES (KOH) 
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TABLE C-7 

INPUT DATA FOR SPACE STATION MODEL 


INPUT CARD IMAGES LISTED BELOW 

I OUT = 0 IPRT = 0 

***» NAMELIST, BASIC CASE 

0 

1 593 21 2 YEA 

SPACE STATION ARS SIMULATION MODEL 


TAPE 

BASIC 

CASE 


NAY 


KPTINVIl)* 1, KPTINVI 2)= 5, KPTINVI 3 )= 10, KPTINVI 4 )=30, 
KCHOUT* 0, KPUNCH 3 0, KPRNT 3 0, KRUN 3 2, KSTEDY 3 0, 
MAXSLP= 4, MAXSSI 3 15, MINSSI 3 10, NOLIM=0, 

DTIME =60 . , START = 0.0, TIMEMX=86400 . , 

TMAX= 500.0, TMIN= 0.0, WTMAX= 1.6E6 SEND 


tPROPl 

CP(1)=1.0, RHOtl) 
CP( 2 )=0. 2, RHOI 2 ) 
CPI 3 )=3.42 ,RHO( 3 ) 
CPI A )=0.52 ,RHO( 4 ) 
‘ CPCONL=l. , CPCONV 
GAMGAS=1 . 4 , VISGAS 
XKGAS=0 . 146 $END 


62.4000, VISCI 1 )=2.420, WTMI 1 )=16.016, XK(1)=0.34, 

0.00045, VISCI 2 )=0. 378, WTMI 2 )=44.01, XKI 2 )=0.0098, 
0.00520, VISCI 3 )=0. 021, KTM( 3 )=2 .016, XKI 3 )»0. 1032, 
0.04150, VI SCI 4 )=0. 026, WTMI4 )=16.04, XK(4)=0.0191, 
0.445,CPC02=0. 2, CPDIL=0.25» CPOXY=0 . 22 , CPTC=0.2, 
.44, WTMC0N=18 . 016 ,KTM0IL=28. 013 ,WTWTC=20. , 


ID** 

80 

1 

THE FOLLOWING 

ID** 

80 

2 



KB AS 

80 

49 11 22 


NSTR 

80 

0 



KARY 

80 

16 


0 

KARY 

80 

17 


0 

KARY 

80 

18 


0 

KARY 

80 

19 


0 

KARY 

80 

20 


1 

KARY 

80 

21 


1 

KARY 

80 

22 


1 

KARY 

80 

23 


1 

KARY 

80 

24 


0 

KARY 

80 

25 


0 

KARY 

80 

26 


0 

KARY 

80 

27 


0 

KARY 

80 

28 


1 

KARY 

80 

29 


1 

KARY 

80 

30 


1 

KARY 

80 

31 


1 

KARY 

80 

32 


0 

KARY 

80 

33 


0 

KARY 

80 

34 


0 

KARY 

80 

35 


0 

— VARY 

80 

65 

5.0 


VARY 

80 

66 

70.0 


VARY 

80 

67 

14.7 


VARY 

80 

68 

2.8 


VARY 

80 

69 

50.0 


VARY 

80 

70 

3.09 


VARY 

80 

71 

70.0 


VARY 

80 

72 

14.7 


— VARY 

80 

73 

2.5 


-VARY 

80 

74 

50.0 


VARY 

80 

75 

3.09 


KB AS 

1 


1 26 



ARE OPTIONS TO BE SELECTED BY THE USER: 


0=NO 

0=N0 

0=NO 

0=NO 

0=NO 

0=NO 


SUBROUTINE OPTIONS 

PROCESS AIR BUS? 1=YES, 0=N0 

C02 GAS BUS? 0=N0NE, l=INTRAMOO, 2=INTERMOD 

N2 GAS BUS? 1=YES, 0=NO 

H2 GAS BUS? 0=NONE ,1=INTRAM00 

HABITAT 02 GEN tl ON? 

HABITAT C02 REMOVAL tl ON? 

HABITAT C02 REDUCTION tl ON? 

HABITAT CAT OX tl ON? 

HABITAT 02 GEN #2 ON? 

HABITAT C02 REMOVAL t2 ON? 

HABITAT C02 REDUCTION t2 ON? 

HABITAT CAT OX #2 ON? 

LABORATORY 02 GEN tl ON? 

LABORATORY C02 REMOVAL tl ON? 

LABORATORY C02 REDUCTION tl ON? 

LABORATORY CAT OX tl ON? 

LABORATORY 02 GEN t2 ON? 

LABORATORY C02 REMOVAL t2 ON? 

LABORATORY C02 REDUCTION t2 ON? 

LABORATORY CAT OX t2 ON? 

PRINTOFF FREQUENCY, TIMESTEPS PER PRINTOFF 
HABITAT GAS MIXTURE: INITIAL TEMPERATURE IF) 
HABITAT TOTAL PRESSURE (PSIA) 

HABITAT GAS C02 PRESSURE IMMHG ) 

HABITAT DEW POINT TEMPERATURE IF) 

HABITAT 02 PARTIAL PRESSURE (PSIA) 

LABORATORY GAS MIXTURE: INITIAL TEMP (F) 
LABORATORY TOTAL PRESSURE (PSIA) 

LABORATORY GAS C02 PRESSURE IMMHG) 

LABORATORY DEW POINT TEMPERATURE IF) 
LABORATORY 02 PARTIAL PRESSURE (PSIA) 

3 2 3 -8 2 3 7 


1=YES, 
1=YES, 
1=YES» 
1=YES, 
1=YES, 
1=YES, 
1=YES, 0=NO 
1=YES, 0=N0 
1=YES, 
1=YES, 
1=YES, 
1=YES, 
1=YES, 
1=YES, 
1=YES, 
1=YES, 


0=NO 

0=NO 

0=NO 

0=NO 

0=NO 

0=N0 

0=NO 

0=N0 


1 


071 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


KBAS 

2 

1 

26 


4 2 

3 

KBAS 

3 

2 

1 


165 2 

3 

KBAS 

4 

2 

1 


365 2 

3 

KBAS 

5 

6 



1 2 

3 

KBAS 

6 

6 



2 2 

3 

KBAS 

7 

10 



-1 2 

3 

KBAS 

8 

6 



52 2 

3 

KBAS 

9 

6 



72 2 

3 

KBAS 

10 

10 



-2 2 

3 

KBAS 

13 

23 



7 2 

3 

KBAS 

14 

23 



-7 2 

3 

KBAS 

15 

23 



10 2 

3 

KBAS 

16 

23 



-10 2 

3 

KBAS 

17 

10 



28 2 

3 

KBAS 

18 

6 



195 2 

3 

KBAS 

19 

10 



18 2 

3 

KBAS 

20 

6 



19 2 

3 

KBAS 

21 

10 



30 0 

1 

KBAS 

22 

10 



29 2 

3 

KBAS 

23 

10 



22 2 

3 

KBAS 

24 

10 



23 2 

3 

KBAS 

25 

6 



190 2 

3 

KBAS 

26 

30 

4 


25 2 

3 

KBAS 

27 

10 



26 2 

3 

KBAS 

28 

30 



31 2 

3 

KBAS 

29 

49 





KBAS 

30 

49 

1 




KBAS 

31 

10 



18 2 

3 

KBAS 

40 

6 



73 2 

3 

KBAS 

41 

6 



14 2 

3 

KBAS 

42 

10 



41 2 

3 

KBAS 

50 

6 



13 2 

3 

KBAS 

51 

6 



50 2 

3 

KBAS 

52 

10 



51 2 

3 

KBAS 

60 

6 



16 2 

3 

KBAS 

61 

6 



60 2 

3 

KBAS 

62 

10 



61 2 

3 

KBAS 

63 

23 



-62 2 

3 

KBAS 

70 

6 



519 2 

3 

KBAS 

71 

6 



15 2 

3 

KBAS 

72 

10 



71 2 

3 

KBAS 

73 

23 



-72 2 

3 

KBAS 

90 

10 



103 2 

3 

KBAS 

91 

80 


1 

107 2 

3 

KBAS 

92 

10 

7 


91 2 

3 

KBAS 

93 

49 

2 


-92 2 

3 

KBAS 

94 

6 



105 2 

3 

KBAS 

95 

6 



94 2 

3 

^ KBAS 

96 

10 



104 2 

3 

KBAS 

97 

80 


1 

108 2 

3 

KBAS 

98 

10 

7 


97 2 

3 

KBAS 

99 

49 

2 


-98 2 

3 

KBAS 

100 

6 



106 2 

3 

KBAS 

102 

6 



100 2 

3 

KBAS 

103 

23 



152 2 

3 

KBAS 

104 

23 



-152 2 

3 

J KBAS 

105 

10 



92 2 

3 

-KBAS 

106 

10 



98 2 

3 

KBAS 

107 

6 



90 2 

3 

KBAS 

108 

6 



96 2 

3 


-9 2 

3 

10 

2 



2 

1 



18 

2 

-42 2 

3 

216 

1 

-62 2 

3 

351 

2 



13 

1 

-42 2 

3 

151 

1 

-62 2 

3 

351 

2 



15 

2 



14 

1 



40 

1 



16 

2 



60 

2 



21 

1 

-395 2 

3 

31 

1 



31 

1 

-28 2 

3 

17 

1 



1 

1 



23 

2 



24 

2 



1 

2 

-390 2 

3 

26 

1 



27 

1 



1 

1 



17 

1 




28 

1 

-516 2 

3 

41 

1 

-40 2 

3 

42 

1 



50 

1 

-517 2 

3 

51 

1 

-63 2 

3 

52 

1 



8 

1 

-518 2 

3 

61 

2 

52 2 

3 

62 

2 



63 

2 



70 

2 

42 2 

3 

71 

2 

-70 2 

3 

72 

2 



73 

2 



9 

2 



107 

1 

-500 0 

1 

92 

1 



93 

1 



105 

1 

-93 2 

3 

95 

1 

90 2 

3 

104 

1 



108 

1 

-501 0 

1 

98 

1 



99 

1 



106 

1 

-99 2 

3 

102 

1 

96 2 

3 

153 

1 



90 

1 



96 

1 



94 

1 



100 

1 

-216 2 

3 

91 

1 

-162 2 

3 

97 

1 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


KB AS 111 

75 2 

-155 2 

3 


KBAS 112 

75 2 

-156 2 

3 


KBAS 151 

10 

1 2 

3 


KBAS 152 

10 

151 2 

3 


KBAS 153 

6 

95 2 

3 

-102 2 

KBAS 154 

10 

153 2 

3 


KBAS 155 

10 

-105 2 

3 


KBAS 156 

10 

-106 2 

3 


KBAS 157 

6 

180 2 

3 

-158 2 

KBAS 158 

10 

-179 2 

3 


KBAS 159 

6 

178 2 

3 

158 2 

KBAS 160 

6 

111 2 

3 

-112 2 

KBAS 161 

6 

154 2 

3 

-160 2 

KBAS 162 

6 

133 2 

3 

-112 2 

KBAS 163 

10 

-151 2 

3 


KBAS 164 

6 

121 2 

3 

-123 2 

KBAS 165 

6 

154 2 

3 

-164 2 

KBAS 166 

6 

183 2 

3 

-167 2 

KBAS 167 

10 

186 2 

3 


KBAS 168 

6 

184 2 

3 

167 2 

KBAS 170 

7 

121 0 

1 

-123 0 

KBAS 172 

10 7 

-123 3 

3 4 


KBAS 173 

10 7 

170 3 

3 4 


KBAS 174 

10 7 

-121 3 

3 4 


KBAS 176 

6 

-174 3 

3 4 

172 3 

KBAS 177 

10 12 

170 3 

3 4 

0 

KBAS 178 

6 

172 3 

3 4 

201 2 

KBAS 179 

6 

173 3 

3 4 

200 2 

KBAS 180 

6 

174 3 

3 4 

199 2 

KBAS 181 

10 

-22 2 

3 


KBAS 182 

10 

181 2 

3 


KBAS 183 

6 

187 2 

3 

182 2 

KBAS 184 

6 

185 2 

3 

-182 2 

KBAS 185 

6 

136 2 

3 

205 2 

KBAS 186 

6 

213 2 

3 

206 2 

KBAS 187 

6 

135 2 

3 

207 2 

KBAS 188 

6 

213 2 

3 


KBAS 190 

10 

213 2 

3 


KBAS 194 

10 

-181 2 

3 


KBAS 195 

6 

141 2 

3 

-143 2 

KBAS 197 

6 

-141 2 

3 

143 2 

KBAS 199 

10 

-141 2 

3 


KBAS 200 

10 

197 2 

3 


KBAS 201 

10 

-143 2 

3 


KBAS 202 

10 

-141 2 

3 


KBAS 203 

10 

197 2 

3 


KBAS 204 

10 

-143 2 

3 


KBAS 205 

10 

204 2 

3 


_ KBAS 206 

10 

203 2 

3 


KBAS 207 

10 

202 2 

3 


KBAS 209 

10 

206 2 

3 


KBAS 213 

6 

131 2 

3 

-133 2 

KBAS 216 

6 

131 2 

3 

-111 2 

KBAS 217 

10 

218 0 

1 


KBAS 218 

10 

21 0 

1 


KBAS 219 

10 

-218 0 

1 


— KBAS 220 

30 4 

213 2 

3 


-KBAS 290 

10 

303 2 

3 


KBAS 291 

80 

1 307 2 

3 

-508 0 

KBAS 292 

10 7 

291 2 

3 



3 


3 

3 

3 

3 

3 

3 

3 

3 

3 

1 


3 4 
1 
3 
3 
3 


3 

3 

3 

3 

3 


3 

3 


3 

3 


1 


112 1 

216 1 

152 1 

103 1 

154 1 

155 1 

156 1 

163 1 

159 1 

111 1 

111 1 

161 1 

165 1 

165 1 

218 1 

170 1 

3 1 

168 1 

121 1 

121 1 

111 1 

174 1 

177 1 

176 1 

177 1 

111 1 

180 1 

156 1 

158 1 

182 1 

194 1 

184 1 

121 1 

187 1 

163 1 

121 1 

167 1 

188 1 

141 1 

202 1 

203 1 

201 1 

203 1 

202 1 

204 1 

206 1 

205 1 

207 1 

131 1 

131 1 

131 1 

220 1 

162 1 

219 1 

217 1 

141 1 

186 1 

307 2 

292 2 

293 2 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


KBAS 293 

49 

2 

-292 2 

3 



305 

2 

KBAS 294 

6 


305 2 

3 

-293 2 

3 

295 

2 

KBAS 295 

6 


294 2 

3 

290 2 

3 

304 

2 

KBAS 296 

10 

7 

304 2 

3 



306 

2 

KBAS 297 

80 

1 

308 2 

3 

-509 0 

1 

298 

2 

KBAS 298 

10 

7 

297 2 

3 



299 

2 

KBAS 299 

49 

2 

-298 2 

3 



306 

2 

KBAS 300 

6 


306 2 

3 

-299 2 

3 

302 

2 

KBAS 302 

6 


300 2 

3 

296 2 

3 

353 

2 

KBAS 303 

23 


352 2 

3 



290 

2 

KBAS 304 

23 


-352 2 

3 



296 

2 

KBAS 305 

10 


292 2 

3 



294 

2 

KBAS 306 

10 


298 2 

3 



300 

2 

KBAS 307 

6 


290 2 

3 

-416 2 

3 

291 

2 

KBAS 308 

6 


296 2 

3 

-362 2 

3 

297 

2 

KBAS 311 

75 

2 

-355 2 

3 



312 

2 

KBAS 312 

75 

2 

-356 2 

3 



416 

2 

KBAS 351 

10 


2 2 

3 



352 

2 

KBAS 352 

10 


351 2 

3 



303 

2 

KBAS 353 

6 


295 2 

3 

-302 2 

3 

354 

2 

KBAS 354 

10 


353 2 

3 



3 55 

2 

KBAS 35 5 

10 


-305 2 

3 



356 

2 

KBAS 356 

10 


-306 2 

3 



363 

2 

KBAS 357 

6 


380 2 

3 

-358 2 

3 

359 

2 

KBAS 358 

10 


-379 2 

3 



311 

2 

KBAS 359 

6 


378 2 

3 

358 2 

3 

311 

2 

KBAS 360 

6 


311 2 

3 

-312 2 

3 

361 

2 

KBAS 361 

6 


354 2 

3 

-360 2 

3 

365 

2 

KBAS 362 

6 


333 2 

3 

-312 2 

3 

365 

2 

KBAS 363 

10 


-351 2 

3 



418 

2 

KBAS 364 

6 


321 2 

3 

-323 2 

3 

370 

2 

KBAS 365 

6 


354 2 

3 

-364 2 

3 

4 

2 

KBAS 366 

6 


383 2 

3 

-367 2 

3 

368 

2 

KBAS 367 

10 


386 2 

3 



321 

2 

KBAS 368 

6 


384 2 

3 

367 2 

3 

321 

2 

KBAS 370 

7 


321 0 

1 

-323 0 

1 

311 

2 

KBAS 372 

10 

7 

-323 3 

3 4 



374 

2 

KBAS 373 

10 

7 

370 3 

3 4 



377 

2 

KBAS 374 

10 

7 

-321 3 

3 4 



376 

2 

KBAS 376 

6 


-374 3 

3 4 

372 3 

3 4 

377 

2 

KBAS 377 

10 

12 

370 3 

3 4 

0 

1 

311 

2 

KBAS 378 

6 


372 3 

3 4 

401 2 

3 

380 

2 

KBAS 379 

6 


373 3 

3 4 

400 2 

3 

356 

2 

KBAS 380 

6 


374 3 

3 4 

399 2 

3 

358 

2 

KBAS 381 

10 

7 

-24 2 

3 



382 

2 

KBAS 382 

10 

7 

381 2 

3 



394 

2 

KBAS 383 

6 


387 2 

3 

382 2 

3 

384 

2 

KBAS 384 

6 


385 2 

3 

-382 2 

3 

321 

2 

_KBAS 385 

6 


336 2 

3 

405 2 

3 

387 

2 

KBAS 386 

6 


413 2 

3 

406 2 

3 

383 

2 

KBAS 387 

6 


335 2 

3 

407 2 

3 

321 

2 

KBAS 388 

6 


413 2 

3 



367 

2 

KBAS 390 

10 


413 2 

3 



388 

2 

KBAS 394 

10 


-381 2 

3 



341 

2 

KBAS 395 

6 


341 2 

3 

-343 2 

3 

402 

2 

KBAS 397 

6 


-341 2 

3 

343 2 

3 

403 

2 

J KBAS 399 

10 


-341 2 

3 



401 

2 

-KBAS 400 

10 


397 2 

3 



403 

2 

KBAS 401 

10 


-343 2 

3 



402 

2 

KBAS 402 

10 


-341 2 

3 



404 

2 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


KBAS 

403 


10 


397 2 

3 

406 

KB AS 

404 


10 


-343 2 

3 

405 

KBAS 

405 


10 


404 2 

3 

407 

KBAS 

406 


10 


403 2 

3 

331 

KBAS 

407 


10 


402 2 

3 

331 

KBAS 

409 


10 


406 2 

3 

331 

KBAS 

413 


6 


331 2 

3 -333 2 3 

386 

KBAS 

416 


6 


331 2 

3 -311 2 3 

362 

KBAS 

417 


10 


418 0 

1 

419 

KBAS 

418 


10 


-21 0 

1 

417 

KBAS 

419 


10 


-418 0 

1 

341 

KBAS 

420 


30 

4 

413 2 

3 

386 

KBAS 

500 


49 


-91 0 

1 


KBAS 

501 


49 


-97 0 

1 


KBAS 

502 


49 


-121 0 

1 


KBAS 

503 


49 


-123 0 

1 


KBAS 

504 


49 


132 0 

1 


KBAS 

505 


49 


134 0 

1 


KBAS 

506 


49 


142 0 

1 


KBAS 

507 


49 


144 0 

1 


KBAS 

508 


49 


-291 0 

1 


KBAS 

509 


49 


-297 0 

1 


KBAS 

510 


49 


-321 0 

1 


KBAS 

511 


49 


-323 0 

1 


KBAS 

512 


49 


332 0 

1 


KBAS 513 


49 


334 0 

1 


KBAS 

514 


49 


342 0 

1 


KBAS 

515 


49 


344 0 

1 


KBAS 

516 


49 





KBAS 

517 


49 





KBAS 

518 


49 





KBAS 

519 


49 





ID** 

1 


CABIN - 

SPACE STATION HABITAT 


NSTR 

1 

151011000 

0 

PRI P, 5 RESETS , SPECIFY NET FLOWS 


VARY 

1 

2 



CABIN GAS MIXTURE: INITIAL TEMPERATURE 


VARY 

1 

3 



4 TOTAL PRESSURE (PSIA) 


VARY 

1 

6 



H20 

VAPOR FLOW (LB/HR) 


VARY 

1 

10 



OXYGEN FLOW CLBM/HR) 


VARY 

1 

11 



NITROGEN FLOW ( LBM/HR ) 


VARY 

1 

12 



C02 

FLOW (LBM/HR) 


VARY 

1 

21 



CABIN GAS MIXTURE: INITIAL TEMPERATURE 


VARY 

1 

22 



4 TOTAL PRESSURE (PSIA) 


VARY 

1 

25 



H20 

VAPOR FLOW (LB/HR) 


VARY 

1 

29 



OXYGEN FLOW (LBM/HR) 


VARY 

1 

30 



NITROGEN FLOW (LBM/HR) 


VARY 

1 

31 



C02 

FLOW (LBM/HR) 


VARY 

1 

65 



TOTAL HEAT ADDED TO CABIN GAS MIX ( BTU/HR ) 

VARY 

1 

66 

6826. 

NON 

ECLS HEAT LOAD (BTU/HR) 


.VARY 

1 

71 



HEAT LOSS DUE TO OUTBOARD LEAKAGE (BTU/HR) 

VARY 

1 

72 



HEAT GAIN DUE TO MASS ADDITIONS (BTU/HR) 


VARY 

1 

73 



HEAT REQD TO FLASH ENTRAINED H20( BTU/HR) 


VARY 

1 

74 



FLASH EVAP RATE OF ENTRAINED H20 (LBM/HR) 


VARY 

1 

87 


70.0 

CABIN GAS DESIGN TEMP ( DEGF ) 


VARY 

1 

88 


15.0 

CABIN GAS DESIGN TEMP TOL. (F) 


VARY 

1 

89 



CABIN GAS RELATIVE HUMIDITY (DECIMAL) 


VARY 

1 

90 


14.7 

DESIGN TOTAL PRESSURE (PSIA) 


.VARY 

1 

91 


2.0 

DESIGN TOTAL PRESSURE TOLERANCE (PSIA) 


-VARY 

1 

92 


2.9 

DESIGN OXYGEN PRESSURE (PSIA) 


VARY 

1 

93 


1.0 

DESIGN OXYGEN PRESSURE TOL (PSIA) 


VARY 

1 

94 



CABIN GAS OXYGEN PRESSURE (PSIA) 
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UNITED 

TECHNOLOGIES 

KIARflOtLITOM 


TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 

1 95 


VARY 

1 96 

50.0 

VARY 

1 97 

25.0 

VARY 

1 98 


VARY 

I 99 

10.0 

VARY 

1 100 


VARY 

1 101 

250.0 

VARY 

1 102 


VARY 

1 103 


VARY 

1 104 


VARY 

1 105 


VARY 

1 107 


VARY 

1 108 


VARY 

1 109 


VARY 

1 110 


VARY 

1 111 


VARY 

1 112 


VARY 

1 113 


VARY 

1 114 


VARY 

1 115 


VARY 

1 122 

.10416 

VARY 

1 123 


VARY 

1 124 


VARY 

1 125 


VARY 

1 126 


VARY 

1 127 


VARY 

1 128 

0.0 

VARY 

1 129 

0.0 

VARY 

1 130 


VARY 

1 132 

70.0 

VARY 

1 135 


VARY 

1 136 


VARY 

1 137 


VARY 

1 139 

10000. 

VARY 

1 170 

70.0 

VARY 

1 171 

70.0 

VARY 

1 172 

70.0 

VARY 

1 173 

70.0 

VARY 

1 174 

70.0 

VARY 

1 175 


VARY 

1 176 


VARY 

1 177 

0.0 

VARY 

1 178 

0.0 

VARY 

1 179 

0.0 

VARY 

1 180 

0.0 

VARY 

1 181 


VARY 

1 182 


ID** 

2 

CABIN - 

_ NSTR 

2 151011000 

“vary 

2 2 


VARY 

2 3 


VARY 

2 6 


VARY 

2 10 


VARY 

2 11 


VARY 

2 12 


VARY 

2 21 


^ VARY 

2 22 


“vary 

2 25 


VARY 

2 29 


VARY 

2 30 



CABIN GAS NITROGEN PRESSURE (PSIA) 

DESIGN DEN PT I F ) 

DESIGN DEN POINT TOL (F) 

CABIN GAS DEN POINT 

MAX ALLONABLE C02 PRESSURE ( FH-HG ) 

CABIN GAS C02 PRESSURE (l»1-HG) 

MAX ALLONABLE TRACE CONT AMINE NT LEVEL (PPM) 
CABIN GAS TRACE CONT AMINE NT LEVEL (PPM) 
CABIN GAS MIXTURE, TOTAL MASS (LBM) 

CABIN GAS MIXTURE, TEMPERATURE (F) 

CABIN GAS MIXTURE, TOTAL PRESSURE ( PSIA ) 
CABIN GAS MIXTURE, NON-CONDENSABLES MASS 
CABIN GAS MIXTURE, H20 VAPOR MASS (LBM) 
CABIN GAS MIXTURE, ENTRAINED H20 MASS (LBM) 
CABIN GAS MIXTURE, NON-CONO SPECIFIC HEAT 
CABIN GAS MIXTURE, NON-CONO MOLECULAR NT. 
CABIN GAS MIXTURE, OXYGEN MASS(LBM) 

CABIN GAS MIXTURE, NITROGEN MASS (LBM) 

CABIN GAS MIXTURE, C02 MASS (LBM) 

CABIN GAS MIXTURE, TRACE CONT AMINE NTS MASS 
OUTBOARD LEAKAGE RATE ( LBM/HR) 
NON-CONDENSABLES LEAKAGE RATE I LBM/HR) 

H20 VAPOR LEAKAGE RATE (LBM/HR) 

ENTRAINED H20 LEAKAGE RATE (LBM/HR) 

TOTAL MASS ADDITION RATE (LBM/HR) 
NON-CONDENSABLES ADOITION RATE (LBM/HR) 

H20 VAPOR ADDITION RATE (LBM/HR) 

ENTRAINED H20 ADDITION RATE (LBM/HR) 

AVERAGE TEMPERATURE OF MASS ADDITIONS (F) 
ADD COND VAPOR TEMP (F) 

NET TOTAL FLON INTO CABIN (LBM/HR) 

NET NON-COND FLON INTO CABIN (LBM/HR) 

NET H20 FLOW INTO CABIN - GPOLY CALC 
CABIN FREE VOLUME ( FT-3 ) 

OXYGEN ADDITION TEMP (F) 

NITROGEN ADDITION TEMP (F) 

C02 ADDITION TEMP (F) 

TRACE CONT AMINE NT ADDITION TEMP (F) 

SPECIAL FLOW NO. I ADOITION TEMP (F) 

NET 02 ADDITION ( LBM/HR )-GP0LY2 CALC 
NET N2 ADDITION ( LBM/HR )-GP0LY2 CALC 
NET C02 ADDITION! LBM/HR ) -GPOLY 2 CALC 
NET TRACE CONT AMINE NT ADDITION (LBM/HR) 

NET SPECIAL FLON 1 ADDITION (LBM/HR) 

02/N2 REG FLAG = 0.0 IF 02 USED LAST, =1.0 
MISSION TIME (SEC) 

MISSION TIME (MIN) 

:E STATION LABORATORY 

PRI P, 5 RESETS, SPECIFY NET FLOWS 
CABIN GAS MIXTURE: INITIAL TEMPERATURE 
A TOTAL PRESSURE (PSIA) 

H20 VAPOR FLOW (LB/HR) 

OXYGEN FLOW (LBM/HR) 

NITROGEN FLOW (LBM/HR) 

C02 FLOW (LBM/HR) 

CABIN GAS MIXTURE: INITIAL TEMPERATURE 
4 TOTAL PRESSURE (PSIA) 

H20 VAPOR FLOW (LB/HR) 

OXYGEN FLOW (LBM/HR) 

NITROGEN FLOW (LBM/HR) 




UNITED 

TECHNOLOGIES 


SVHSER 10639 


TABLE C-7 (CONTINUED) 


VARY 

2 31 


VARY 

2 65 


VARY 

2 66 

6826 . 

VARY 

2 71 


VARY 

2 72 


VARY 

2 73 


VARY 

2 7* 


VARY 

2 87 

70.0 

VARY 

2 88 

15.0 

VARY 

2 89 


VARY 

2 90 

14.7 

VARY 

2 91 

2.0 

VARY 

2 92 

2.9 

VARY 

2 93 

1.0 

VARY 

2 94 


VARY 

2 95 


VARY 

2 96 

50.0 

VARY 

2 97 

25.0 

VARY 

2 98 


VARY 

2 99 

10.0 

VARY 

2 100 


VARY 

2 101 

250.0 

VARY 

2 102 


VARY 

2 103 


VARY 

2 104 


VARY 

2 105 


VARY 

2 107 


VARY 

2 108 


VARY 

2 109 


VARY 

2 110 


VARY 

2 111 


VARY 

2 112 


VARY 

2 113 


VARY 

2 114 


VARY 

2 115 


VARY 

2 122 

. 104167 

VARY 

2 123 


VARY 

2 124 


VARY 

2 125 


VARY 

2 126 


VARY 

2 127 


VARY 

2 128 

0.0 

VARY 

2 129 

0.0 

VARY 

2 130 


VARY 

2 132 

70.0 

VARY 

2 135 


VARY 

2 136 


VARY 

2 137 


^ VARY 

2 139 

10000. 

VARY 

2 170 

70.0 

VARY 

2 171 

70.0 

VARY 

2 172 

70.0 

VARY 

2 173 

70.0 

VARY 

2 174 

70.0 

VARY 

2 175 


VARY 

2 176 


VARY 

2 177 

0.0 

"vary 

2 178 

0.0 

VARY 

2 179 

0.0 

VARY 

2 180 

0.0 


TOTAL HEAT ADDED TO CABIN GAS MIX (BTU/HR) 

NON ECLS HEAT LOAD ( BTU/HR ) 

HEAT L°SS “WE TO OUTBOARD LEAKAGE (BTU/HR) 
HEAT GAIN DUE TO MASS ADDITIONS ( BTU/HR ) 

HEAT REQD TO FLASH ENTRAINED HZO( BTU/HR) 

FLASH EVAP RATE OF ENTRAINED H20 ( LBM/HR ) 
CABIN GAS DESIGN TEMP ( DEGF ) 

CABIN GAS DESIGN TEMP TOL. (F) 

CABIN GAS RELATIVE HUMIDITY (DECIMAL) 

DESIGN TOTAL PRESSURE 1 PSIA * 

DESIGN TOTAL PRESSURE TOLERANCE (PSIA) 

DESIGN OXYGEN PRESSURE (PSIA) 

DESIGN OXYGEN PRESSURE TOL (PSIA) 

CABIN GAS OXYGEN PRESSURE (PSIA) 

CABIN GAS NITROGEN PRESSURE (PSIA) 

DESIGN DEN PT (F) 

DESIGN DEN POINT TOL (F) 

CABIN GAS DEN POINT 

MAX ALLOWABLE C02 PRESSURE Utl-HG) 

CABIN GAS C02 PRESSURE (MM-HG) 

MAX ALLOWABLE TRACE CONT AMINE NT LEVEL (PPM) 
CABIN GAS TRACE CONT AMINE NT LEVEL (PPM) 

CABIN GAS MIXTURE , TOTAL MASS ILBM) 

CABIN GAS MIXTURE* TEMPERATURE (F) 

CABIN GAS MIXTURE, TOTAL PRESSURE (PSIA) 

CABIN GAS MIXTURE, NON-CONDENSABLES MASS 
CABIN GAS MIXTURE, H20 VAPOR MASS (LBM> 

CABIN GAS MIXTURE, ENTRAINED H20 MASS (LBM) 
CABIN GAS MIXTURE, NON-COND SPECIFIC HEAT 
CABIN GAS MIXTURE, NON-COND MOLECULAR NT. 
CABIN GAS MIXTURE, OXYGEN MASS(LBM) 

CABIN GAS MIXTURE, NITROGEN MASS (LBM) 

CABIN GAS MIXTURE, C02 MASS (LBM) 

CABIN GAS MIXTURE, TRACE CONT AMINE NTS MASS 
OUTBOARD LEAKAGE RATE (LBM/HR) 
NON-CONDENSABLES LEAKAGE RATE (LBM/HR) 

H20 VAPOR LEAKAGE RATE (LBM/HR) 

ENTRAINED H20 LEAKAGE RATE (LBM/HR) 

TOTAL MASS ADDITION RATE (LBM/HR) 
NON-CONDENSABLES ADDITION RATE ( LBM/HR ) 

H20 VAPOR ADDITION RATE (LBM/HR) 

ENTRAINED H20 ADDITION RATE (LBM/HR) . _ , 
AVERAGE TEMPERATURE OF MASS ADDITIONS (F) 
ADD COND VAPOR TEMP ( F ) 

NET TOTAL FLOW INTO CABIN (LBM/HR) 

NET NON-COND FLOW INTO CABIN (LBM/HR) 

NET H20 FLOW INTO CABIN - GPOLY CALC 
CABIN FREE VOLUME (FT-X) 

OXYGEN ADDITION TEMP (F) 

NITROGEN ADDITION TEMP (F) 

C02 ADDITION TEMP (F) 

TRACE CONT AMINE NT ADDITION TEMP (F) 

SPECIAL FLOW NO. I ADDITION TEMP (F) 

NET 02 ADDITION ( LBM/HR ) -GPOLY 2 CALC 
NET N2 ADDITION ( LBM/HR ) -GPOLY 2 CALC 
NET C02 ADDITION) LBM/HR )-GP0LY2 CALC 
NET TRACE CONT AMINE NT ADDITION ( LBM/HR ) 

NET SPECIAL FLOW 1 ADDITION (LBM/HR) 

02/N2 REG FLAG = 0.0 IF 02 USED LAST, * 1.0 


II 
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P TECHNOLOGIES 


TABLE C-7 (CONTINUED) 


INPUT DATA FOR SPACE STATION MODEL 


VARY 

2 

181 


MISSION TIME (SEC) 

VARY 

2 

182 


MISSION TIME (MIN) 

ID** 

3 


SPACE STATION 

HABITAT CREW 

NSTR 

3 

0 

1 NO TESTS, SS CALC 

KARY 

3 

16 

4 

NUMBER OF CREHMEN 

VARY 

3 

65 


TOTAL METABOLIC HEAT - ALL CREHMEN ( BTU/HR ) 

VARY 

3 

66 


SENSIBLE HEAT LOAD PER CREWIANC BTU/HR ) 

VARY 

3 

67 


LATENT HEAT PER CREWMAN (BTU/HR) 

VARY 

3 

68 


TOTAL OXYGEN USE RATE ( LBM/HR ) 

VARY 

3 

69 


TOTAL C02 GENERATION RATE (LBM/HR) 

VARY 

3 

70 


TOTAL H20 VAPOR GENERATION RATE (LBM/HR) 

VARY 

3 

75 


INLET GAS RELATIVE HUMIDITY (DECIMAL) 

VARY 

3 

76 


INLET GAS DEH POINT (F) 

VARY 

3 

77 


OUTLET GAS RELATIVE HUMIDITY (DECIMAL) 

VARY 

3 

78 


OUTLET GAS DEW POINT (F) 

VARY 

3 

82 


TOTAL METABOLIC RATE PER CREWMAN (BTU/HR) 

ID** 

4 


SPACE STATION 

LABORATORY CREW 

NSTR 

4 

0 

1 NO TESTS, SS CALC 

KARY 

4 

16 

4 

NUMBER OF CREWIEN 

VARY 

4 

65 


TOTAL METABOLIC HEAT - ALL CRENMEN (BTU/HR) 

VARY 

4 

66 


SENSIBLE HEAT LOAD PER CREWMAN( BTU/HR ) 

VARY 

4 

67 


LATENT HEAT PER CREWMAN (BTU/HR) 

VARY 

4 

68 


TOTAL OXYGEN USE RATE (LBM/HR) 

VARY 

4 

69 


TOTAL C02 GENERATION RATE (LBM/HR) 

VARY 

4 

70 


TOTAL H20 VAPOR GENERATION RATE (LBM/HR) 

VARY 

4 

75 


INLET GAS RELATIVE HUMIDITY (DECIMAL) 

VARY 

4 

76 


INLET GAS DEW POINT (F) 

VARY 

4 

77 


OUTLET GAS RELATIVE HUMIDITY (DECIMAL) 

VARY 

4 

78 


OUTLET GAS DEW POINT (F) 

VARY 

4 

82 


TOTAL METABOLIC RATE PER CREWMAN (BTU/HR) 

ID** 

5 


GAS MIXER - HABITAT AIR AND SPLIT 12 

NSTR 

5 




ID** 

6 


GAS MIXER - LABORATORY AIR AND SPLIT 11 

NSTR 

6 




ID** 

7 


SPLITTER - TO 

FAN 14 AND FAN 13 

NSTR 

7 




VARY 

7 

65 

0.5 

FLOW FRACTION TO FAN 13 AND FAN 14 

ID** 

8 


GAS MIXER - FROM COMP 12 AND NODE 2 

NSTR 

8 




ID** 

9 


GAS MIXER - FROM COMP 11 AND NODE 4 

NSTR 

9 




10** 

10 


SPLITTER - TO 

FAN 14 AND FAN 15 

NSTR 

10 




VARY 

10 

65 

0.5 

FLOW FRACTION TO FAN 14 ANO FAN 15 

ID** 

13 


FAN FOR NODAL 

MIXERS 

NSTR 

13 

J 

i 

INPUT CFM AND Q 

VARY 

13 

76 

130.0 

FAN FLOW (CFM) 

VARY 

13 

84 

1.0 

FAN ON/OFF SWITCH, ( 1 . 0=ON,0.0=OFF ) 

— VARY 

13 

91 

152.0 

FAN HEAT ADDITION (WATTS) 

ID** 

14 


FAN FOR NODAL 

MIXERS 

NSTR 

14 

] 



VARY 

14 

76 

130.0 

FAN FLOW (CFM) 

VARY 

14 

84 

1.0 

FAN ON/OFF SWITCH ( 1 . 0=ON,0 . 0=OFF ) 

VARY 

14 

91 

152.0 

FAN HEAT ADDITION (WATTS) 

ID** 

15 


FAN FOR NODAL 

MIXERS 

NSTR 

15 

I 


INPUT CFM ANO Q 

— VARY 

15 

76 

130.0 

FAN FLOW (CFM) 

-VARY 

15 

84 

1.0 

FAN ON/OFF SWITCH , ( 1 . 0=ON , 0 . 0=OFF ) 

VARY 

15 

91 

152.0 

FAN HEAT ADDITION (WATTS) 

ID** 

16 


FAN FOR NODAL 

MIXERS 


II 
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UNITED 

TECHNOLOGIES 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


NSTR 

16 


L 



VARY 

16 

76 

130.0 


FAN FLOH (CFM) 

VARY 

16 

84 

1.0 


FAN ON/OFF SWITCH ( 1.0=ON,0.0=OFF) 

VARY 

16 

91 

152.00 


FAN HEAT ADDITION (WATTS) 

ID** 

17 


SPLITTER - 

02 

BUS FLOW TO HAD AND LAB 

NSTR 

17 





VARY 

17 

65 

0.5 


FLOW FRACTION TO HAB AND LAB 

ID** 

18 


GAS MIXER 

- 02 BUS MIXER FROM ARS tl AND 12 

NSTR 

18 





ID** 

19 


SPLITTER - 

TO 

02 STORAGE OR TO 02 BUS 

NSTR 

19 





VARY 

19 

65 

0.0 


FLOW FRACTION TO 02 STORAGE AND BUS 

ID** 

20 


GAS MIXER • 

- 02 

1 STORAGE AND RETURN 02 BUS 

NSTR 

20 





ID** 

21 


SPLITTER - 

HATER TO ARS tl AND ARS 12 

NSTR 

21 





VARY 

21 

65 

0.5 


FLOH FRACTION TO ARS 11 ANO ARS 12 

ID** 

22 


SPLITTER - 

N2 

TO ARS 11 AND SPLIT 23 

NSTR 

22 





VARY 

22 

65 



FLOH FRACTION TO ARS 11 ANO SPLIT 23 

ID** 

23 


SPLITTER * 

N2 

TO HABITAT AND SPLIT 24 

NSTR 

23 





VARY 

23 

65 



FLOW FRACTION TO HABITAT AND SPLIT 24 

ID** 

24 


SPLITTER - 

N2 

TO ARS 12 AND LABORATORY 

NSTR 

24 





VARY 

24 

65 



SPLIT RATIO TO ARS 12 AND LABORATORY 

ID** 

25 


GAS MIXER « 

- FROM ARS tl AND ARS 12 C02 DUS 

NSTR 

25 





ID** 

26 


TANK - C02 

STORAGE ACCUMULATOR 

NSTR 

26 

01010 


COMPUTE OUTLET FLOH IN GP0LY1 

VARY 

26 

68 



TANK MAX CAPACITY ( LBM) 

VARY 

26 

69 



TANK INITIAL FILL (LBM) 

VARY 

26 

70 



TANK FLUID TEMPERATURE (F) 

VARY 

26 

71 



TANK VOLUME ( FT-3 ) 

VARY 

26 

72 



TANK PRESSURE (PSIA) 

VARY 

26 

92 



THERMAL CAPACITANCE OF SHELL ( BTU/HR ) 

VARY 

26 

94 



MAX TEMP CHANGE IN ONE TIME STEP 

VARY 

26 

98 



FLUID USED FROM TANK - GP0LY2 CALC. 

VARY 

26 

99 



FLUID ADDED TO TANK - GP0LY2 CALC. 

VARY 

26 

100 



FLUID FLOH - GP0LY1 CALC. 

ID** 

27 


SPLITTER - 

COE 

BUS TO ARS 11 AND ARS 12 

NSTR 

27 





VARY 

27 

65 



FLOH FRACTION TO ARS 11 AND ARS 12 

ID** 

28 


OXYGEN ACCUMULATOR 

NSTR 

28 

01000 


FLUID TEMP EQUALS HABITAT TEMP. 

VARY 

28 

69 

79.844 


TOTAL MASS OF FLUID IN TANK* LBM 

VARY 

28 

70 

70.0 


FLUID TEMPERATURE IN TANK, F 

VARY 

28 

71 

13.5 


TANK VOLUME, CUBIC FEET 

— VARY 

28 

72 

1051.0 


FLUID PRESSURE IN TANK, PSIA 

VARY 

28 

78 

79.844 


MASS OF 02 IN TANK, LBM 

ID** 

29 


ALTCOM - NITROGEN SOURCE 

NSTR 

29 




PASS VALUES UNCHANGED 

ID** 

30 


ALTCOM - H20 SOURCE 

NSTR 

30 




PASS VALUES UNCHANGED 

VARY 

30 

2 

45.0 


WATER TEMPERATURE, F 

VARY 

30 

3 

14.7 

4 

WATER PRESSURE, PSIA 

— VARY 

30 

67 

0.0 


CUMULATIVE WATER CONSUMED, LBM 

■ID** 

31 


SPLITTER - 

02 

FROM BUS TO STORAGE OR AIR LOCK 

NSTR 

31 





VARY 

31 

65 

0.0 


FLOH FRACTION TO AIR LOCK AND STORAGE 


C-79 


UNITED 

TECHNOLOGIES 

CMMtLTTOK] 


SVHSER 10639 


TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATICN MODEL 


ID*» 40 


NSTR 

40 

ID** 

41 

NSTR 

41 

ID** 

42 

NSTR 

42 

VARY 

42 

ID** 

50 

NSTR 

50 

ID** 

51 

NSTR 

51 

ID** 

52 

NSTR 

52 

VARY 

52 

ID** 

60 

NSTR 

60 

ID** 

61 

NSTR 

61 

ID** 

62 

NSTR 

62 

VARY 

62 

ID** 

63 

NSTR 

63 

VARY 

63 

VARY 

63 

VARY 

63 

ID** 

70 

NSTR 

70 

ID** 

71 

NSTR 

71 

ID** 

72 

NSTR 

72 

VARY 

72 

ID** 

73 

NSTR 

73 

VARY 

73 

VARY 

73 

VARY 

73 

ID** 

90 

ID** 

90 

ID** 

90 

ID** 

90 

NSTR 

90 

VARY 

90 

ID** 

91 

NSTR 

91 

KARY 

91 

ID** 

92 

— NSTR 

92 

VARY 

92 

VARY 

92 

VARY 

92 

VARY 

92 

VARY 

92 

VARY 

92 

VARY 

92 

— ID ** 

93 

.NSTR 

93 

VARY 

93 

VARY 

93 


GAS MIXER - NODE 1 
GAS MIXER - NODE 1 

SPLITTER - NODE 1 TO MIXER 12 AND NOOE 4 

65 o.5 FLOW FRACTION TO MIXER 12 AND NOOE 4( GPOLY 

GAS MIXER - NODE 2 

GAS MIXER - NODE 2 

SPLITTER - NODE 2 TO MIXER 8 AND NOOE 5 

65 o.5 FLOW FRACTION TO MIXER 8 AND NODE 3( GPOLY C 

GAS MIXER - NODE 3 

GAS MIXER - NODE 3 

SPLITTER - NOOE 3 TO MIXER 11 AND NOOE 2 

65 o.5 FLOW FRACTION TO MIXER 11 AND NOOE 2( GPOLY 

FAN FOR NODAL MIXERS 

1 

76 130.0 FAN FLOW (CFM) 

M 10 FAN ON/OFF SWITCH ( 1.0=0N»0.0=OFF ) 

91 152.0 FAN HEAT ADDITION (MATTS) 

GAS MIXER - NODE 4 

GAS MIXER - NOOE 4 

SPLITTER - NODE 4 TO MIXER 9 AND NODE 1 

6S o.5 FLOW FRACTION TO MIXER 9 AND NODE 1( GPOLY C 

FAN FOR NODAL MIXERS 

1 

76 130.0 FAN FLOW (CFM) 

w 10 FAN ON/OFF SWITCH ( 1.0=0N,0.0=OFF ) 

91 152.0 FAN HEAT ADDITION (WATTS) 

ARS *1 EQUIPMENT 

SPLITTER - CABIN AIR BYPASS TO HX 91 AND MIXER 95 

65 o.5 FLOW FRACTION TO BYPASS AND HX 91( GPOLY CAL 

ARS *1 HEAT EXCHANGER *1 

0 

16 0 REDUNDANT COOLANT LOOPS? 1=YES, 0=N0 

SPLITTER - TO WATER SEP 93 

10 SPLIT RATIOS ARE INPUT 

66 o 03 SPLIT RATIO CONOENSABLE VAPOR 

67 io SPLIT RATIO CONDENSED LIQUID 

6a 0.03 SPLIT RATIO OXYGEN 

69 0.03 SPLIT RATIO NITROGEN 

70 0.03 SPLIT RATIO CARBON DIOXIDE 

71 o 03 SPLIT RATIO TRACE CONTAMINANTS 

72 0.03 SPLIT RATIO SPECIAL FLOW *1 (HYDROGEN) 

WATER SEPARATOR 

2 

65 13.1 HEAT ADDED (BTU/HR) 

67 


riCAf AUUCV (Biwim) 

CONDENSATE REMOVED, LBM/HR GPOLY1 CALC 
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TECHNOLOGIES 


TABLE C-7 (CONTINUED) 


INPUT DATA FOR SPACE STATION MODEL 


VARY 

93 

68 

0.0 

CUMULATIVE H20 REMOVED, LBM GPOLY1 CALC 

ID** 

94 


GAS MIXER 

- FROM HATER SEP AND HEAT EXCHANGER *1 

NSTR 

94 




ID** 

95 


GAS MIXER 

- BYPASS FLOH AND MIXER 94 

NSTR 

95 




ID** 

96 


SPLITTER - 

CABIN AIR BYPASS TO HX 97 AND MIXER 102 

NSTR 

96 




VARY 

96 

65 

0.5 

FLOH FRACTION TO BYPASS AND HX 97IGPOLY CAL 

ID** 

97 


ARS *1 HEAT EXCHANGER *2 

NSTR 

97 



0 

KARY 

97 

16 

0 

REDUNDANT COOLANT LOOPS? 1=YES, 0=NO 

ID** 

98 


SPLITTER - 

TO HATER SEP 99 AND MIXER 100 

NSTR 

98 

10 

SPLIT RATIOS ARE INPUT 

VARY 

98 

66 

0.03 

SPLIT RATIO CONDENSABLE VAPOR 

VARY 

98 

67 

1.00 

SPLIT RATIO CONDENSED LIQUID 

VARY 

98 

68 

0.03 

SPLIT RATIO OXYGEN 

VARY 

98 

69 

0.03 

SPLIT RATIO NITROGEN 

VARY 

98 

70 

0.03 

SPLIT RATIO CARBON DIOXIDE 

VARY 

98 

71 

0.03 

SPLIT RATIO TRACE CONTAMINANTS 

VARY 

98 

72 

0.03 

SPLIT RATIO SPECIAL FLOH #1 (HYDROGEN) 

ID** 

99 


HATER SEPARATOR 

NSTR 

99 

2 



VARY 

99 

65 

13.1 

HEAT ADDED ( BTU/HR ) 

VARY 

99 

67 


CONDENSATE REMOVED, LBM/HR GPOLY1 CALC 

VARY 

99 

68 

0.0 

CUMULALATIVE H20 REMOVED, LBM GPOLY1 CALC 

ID** 

100 


GAS MIXER 

- FROM HATER SEP AND HEAT EXCHANGER *1 

NSTR 

100 




ID** 

102 


GAS MIXER 

- FROM BYPASS 96 AND MIXER 100 

NSTR 

102 




ID** 

103 


FAN FOR COOLING PACKAGE *1 IARS01) 

NSTR 

103 

1 

INPUT CFM AND Q 

VARY 

103 

76 

334.0 

FAN FLOH (CFM) 

VARY 

103 

84 

1.0 

FAN ON/OFF SHITCH,( 1.0=ON,0.0=OFF) 

VARY 

103 

91 

700.0 

FAN HEAT ADDITION ( WATTS ) 

ID** 

104 


FAN FOR COOLING PACKAGE #2 (ARS *1) 

NSTR 

104 

1 

INPUT CFM AND Q 

VARY 

104 

76 

334.00 

FAN FLOW (CFM) 

VARY 

104 

84 

1.0 

FAN ON/OFF SWITCH »( 1.0=ON»0.0=OFF ) 

VARY 

104 

91 

700.0 

FAN HEAT ADDITION (WATTS) 

ID** 

105 


SPLIT AIR 

FROM COOLING PKG 2 TO CAT. OX AND C02 REMVL 

NSTR 

105 




VARY 

105 

65 

0.00 

SR TO CAT . 0X/C02 REMVL AND CABIN-GPOLY CALC 

ID** 

106 


SPLIT AIR 

FROM COOLING PKG 2 TO CAT. OX AND C02 REMVL 

NSTR 

106 




VARY 

106 

65 

0.00 

SR TO CAT . 0X/C02 REMVL AND CABIN-GPOLY CALC 

ID** 

107 


GAS MIXER 

CABIN AIR AND CAT.0X/C02 REMVL EXIT AIR 

NSTR 

107 



0 

ID** 

108 


GAS MIXER 

CABIN AIR AND CAT.0X/C02 REMVL EXIT AIR 

NSTR 

108 



0 

1 

M 

1 

111 


CATALYTIC 

OXIDIZER *1 

NSTR 

111 




VARY 

111 

65 

28.0 

CAT. OX. HEATER POWER (WATTS) 

VARY 

111 

66 

1.0 

CAT. OX. EFFECTIVENESS 

VARY 

111 

67 

2.0 

WGT OF HIGH TEMP CATALYST BED (LBM) 

VARY 

111 

68 

600.0 

OPERATING TEMP OF HIGH TEMP CAT. BED (F) 

VARY 

111 

69 

0.1111 

FRACTION OF TOTAL FLOW TO HIGH TEMP BED 

^,10** 

112 


CATALYTIC 

OXIDIZER 02 

-NSTR 

112 




VARY 

112 

65 

28.0 

CAT. OX. HEATER POWER (WATTS) 

VARY 

112 

66 

1.0 

CAT. OX. EFFECTIVENESS 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


67 2.o MGT OF HIGH TEMP CATALYST BED(LBM) 

68 600.0 OPERATING TEMP OF HIGH TEMP CAT. BED «F) 

69 0.1111 FRACTION OF TOTAL FLOM TO HIGH TEMP BED 

SPLITTER - CABIN AIR TO COOLING PKG ANO SPLIT 155 

65 FLOH FRACTION TO COOLING ANO SLIT 155CGP0LY 

SPLITTER - COOLING PKG FLOH TO PACKAGE *1 AND *2 

65 0.5 FLOH FRACTION TO COOLING PKG *1 AND tZ 

GAS MIXER - FROM COOLING PKG *1 AND *2 

SPLITTER - TO CABIN AIR OR ANOTHER MODULE 

65 o.O FLOH FRACTION TO CABIN AND MODULE 

SPLITTER - CABIN AIR TO CAT OX AND C02 REMOVAL 

65 SPLIT RATIO CAT OX ANO C02 REMOVAL! GPOLY CA 

SPLITTER - COOLING PKG AIR TO CAT OX AND C02 REMVL 

65 SPLIT RATIO TO CAT OX AND C02 REMOVAL! GPOLY 

GAS MIXER - CAT OX PACKAGE #1 

SPLITTER - TO MIXER 157 AND MIXER 159 

65 o .5 FLOH FRACTION TO CAT OX #1 AM) CAT OX *2 

GAS MIXER - CAT OX PACKAGE #2 

GAS MIXER - CAT OX *1 AND PURGE N2 

GAS MIXER - CAT OX *2 AND PURGE N2 

GAS MIXER - CAT OX #2 AND C02 REMOVAL *2 EXIT AIR 

SPLITTER - TO C02 REDUCTION PACKAGE *1 ANO «2 

65 0.5 FLOH FRACTION TO C02 REDUCTION #1 AM) 82 

GAS MIXER - EXIT AIR FROM C02 REDUCTION PKGS *1 AND #2 

GAS MIXER - MIXER 161 AND MIXER 164 

GAS MIXER - FROM MIXER 183 ANO MIXER 187 

- SPLITTER - TO C02 REDUCTION PKS *1 AND 82 

r 65 FLOH FRACTION TO C02 RED PKGS *1 ANO tZ 

I GAS MIXER - FROM MIXER 184 ANO MIXER 167 


LIQ MIXER - FROM C02 REDUCTION UNITS 
SPLITTER - TO MIXER 176 AND MIXER 178 


65 FLOH FRACTION TO MIXER 176 ANO MIXER 178 

SPLITTER - TO MIXER 179 ANO SPLITTER 177 

65 i.o FLOH FRACTION TO MIXER 179 AM) SPLIT 177 

SPLITTER TO MIXER 176 AND MIXER 180 

65 FLOH FRACTION TO MIXER 176 AND MIXER 180 

GAS MIXER - FROM SPLIT 172 AND MIXER 174 
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TABLE 07 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


ID** 177 
NSTR 177 
VARY 177 
VARY 177 
VARY 177 
VARY 177 
VARY 177 
VARY 177 
VARY 177 
VARY 177 
ID** 178 
NSTR 178 
ID** 179 
NSTR 179 
ID** 180 
NSTR 180 
ID** 181 
NSTR 181 
VARY 181 
ID** 182 
NSTR 182 
VARY 182 
ID** 183 
NSTR 183 
ID** 184 
NSTR 184 
ID** 185 
NSTR 185 
ID** 186 
NSTR 186 
ID** 187 
NSTR 187 
ID** 188 
NSTR 188 
ID** 190 
NSTR 190 
VARY 190 
ID** 194 
NSTR 194 
VARY 194 
ID** 195 
NSTR 195 
ID** 197 
NSTR 197 
ID** 199 
NSTR 199 
VARY 199 
ID** 200 
— NSTR 200 
"VARY 200 
ID** 201 
NSTR 201 
VARY 201 
ID** 202 
NSTR 202 
VARY 202 
— ID** 203 
-NSTR 203 
VARY 203 
ID** 204 


SPLITTER - TO CONDENSATE AND CH4 STORAGE 

1 

66 0.0 SPLIT RATIO FOR CONDENSABLE VAPOR FLOW 

67 1.0 SPLIT RATIO FOR CONDENSABLE LIQUID FLOW 

68 0.0 SPLIT RATIO FOR OXYGEN FLOW 

69 0.0 SPLIT RATIO FOR NITROGEN FLOW 

70 0.0 SPLIT RATIO FOR CARBON DIOXIDE FLOW 

71 o.O SPLIT RATIO FOR TRACE CONTAMINANT FLOW 

72 o.O SPLIT RATIO FOR SPECIAL FLOW *1, H2 

73 0.0 SPLIT RATIO FOR SPECIAL FLOW 82, CH4 

GAS MIXER - FROM SPLIT 172 AND SPLIT 201 


GAS MIXER - FROM SPLIT 173 AND SPLIT 200 

GAS MIXER - FROM SPLIT 199 AND SPLIT 174 

SPLITTER - N2 TO SPLIT 182 AND TO SPLIT 194 

FLOW FRACTION TO SPLIT 182 AW) SPLIT 194 
SPLITTER - NITROGEN TO MIXER 183 AND MIXER 184 

FLOW FRACTION TO MIXER 183 AND MIXER 184 
GAS MIXER - N2 FROM MIXER 187 ANO SPLIT 182 

GAS MIXER - N2 FROM MIXER 185 AND SPLIT 182 

GAS MIXER - C02 FROM C02 REM. PKG 82 AND H2 FROM SPLIT 205 

GAS MIXER - FROM C02 ACCUMULATOR AND H2 FROM SPLIT 206 

GAS MIXER - C02 FROM SPLIT 131 AND H2 FROM SPLIT 207 


GAS MIXER - C02 FROM C02 BUS AND SPLIT 190 


SPLITTER - C02 TO MIXER 188 AND C02 BUS 

65 FLOW FRACTION TO MIXER 188 AND C02 BUS 

SPLITTER - N2 TO 02 GEN PKG 81 AND PKG 82 

65 FLOW FRACTION TO 02 GEN PKG 81 AND 82 

GAS MIXER - 02 FROM 02 GEN PKG 81 AND 82 

GAS MIXER - H2 OR N2 FROM 02 GEN PKGS 81 AND 82 

SPLITTER - N2 TO MIXER 180 OR H2 TO SPLIT 202 

65 FLOW FRACTION TO MIXER 180 OR SPLIT 202 

SPLITTER - N2 TO MIXER 179 OR H2 TO SPLIT 203 

65 FLOW FRACTION TO MIXER 179 OR SPLIT 203 

SPLITTER - N2 TO MIXER 178 OR H2 TO SPLIT 204 

65 FLOW FRACTION TO MIXER 178 OR SPLIT 204 

SPLITTER - H2 TO VENT AND SPLIT 207 

65 0.0 FLOW FRACTION TO VENT AND SPLIT 207 

SPLITTER - H2 TO VENT AW) SPLIT 206 

65 FLOW FRACTION TO VENT AND SPLIT 206 

SPLITTER - H2 TO VENT AND SPLIT 205 
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INPUT DATA FOR SPACE STATION MODEL 


65 


NSTR 204 
VARY 204 
ID** 205 
NSTR 205 
VARY 205 
ID** 206 
NSTR 206 
VARY 206 
ID** 207 
NSTR 207 
VARY 207 
ID** 209 
NSTR 209 
VARY 209 
ID** 215 
NSTR 213 
ID** 216 
NSTR 216 
ID** 217 
NSTR 217 
VARY 217 
ID** 218 
NSTR 218 
VARY 218 
ID** 219 
NSTR 219 
VARY 219 
ID** 220 
NSTR 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
VARY 220 
ID** 290 
ID** 290 
ID** 290 
ID** 290 
NSTR 290 
VARY 290 
ID** 291 
NSTR 291 
KARY 291 
ID** 292 
“NSTR 292 
VARY 292 
VARY 292 
VARY 292 
VARY 292 
VARY 292 
VARY 292 
— VARY 292 
“lD** 293 
NSTR 293 
VARY 293 


65 0.0 

SPLITTER - 

65 1-0 

SPLITTER “ 


SPLITTER - 


65 1-0 

SPLITTER ■ 


65 


GAS MIXER 


FLOW FRACTION TO VENT AW) SPLIT 206 
H2 TO C02 REDUCTION AND C02 REMOVAL 

SPLIT RATIO C02 RED AND C02 REMOVAL! GPOLY C 
H2 TO COZ REDUCTION AND C02 REMOVAL 

FLOW FRACTION TO C02 RED AW) COZ REMOVAL 
H2 TO C02 REDUCTION AND C02 REMOVAL 

SPLIT RATIO C02 RED AND C02 REMOVAL! GPOLY C 
H2 TO C02 REMOVAL PKG 81 AND 82 

FLOW FRACTION TO C02 REMOVAL PKG 81 AND 82 
- C02 FROM COZ REMOVAL PKGS 81 AND 82 


GAS MIXER - CABIN AIR AW) C02 REMOVAL EXIT 

SPLITTER - H20 TO 02 GENERATION PKG 81 AND 82 

FL0H FRACTION TO 02 GEN PKG 81 ANO 82 
SPLITTER - H20 TO 02 GENERATION AND C02 REMOVAL 

„ n FLOW TO 02 GENERATION AND COZ REMOVAL 

SPLITTER - H20 TO C02 REMOVAL PKG 81 AND 82 

0 5 FLOW FRACTION TO C02 REMOVAL 81 AND 82 

T**‘- °» S™"* “SSS'SuTLET FLCH ». CWCYl 
TANK MAX CAPACITY ( LBM ) 

TANK INITIAL FILL (LBM) 

TANK FLUID TEMPERATURE (F) 

TANK VOLUME ( FT-3 ) 

TANK PRESSURE (PSIA) ^ ( yLI _ _ 

THERMAL CAPACITANCE OF SHELL (BTU/HR) 
MAX TEMP CHANGE IN ONE TIME STEP 
FLUID USED FROM TANK - GPOLY2 CALC. 
FLUID ADDED TO TANK - GPOLY 2 CALC. 
FLUID FLOW - GPOLY 1 CALC. 


01010 


66 

69 

70 

71 

72 
92 
94 

98 

99 
100 


65 


16 


ARS t2 EQUIPMENT 

SPLITTER - CABIN AIR BYPASS TO HX 291 AND MIXER 295 

0 500 SPLIT RATIO BYPASS AND HX 291-GPOLY CALC 

ARS 82 HEAT EXCHANGER 81 

0 REDUNDANT COOLANT LOOPS? 1=YES, 0=N0 

SPLITTER - TO WATER *£ ARE INPUT 

SPLIT RATIO MATER VAPOR 
SPLIT RATIO CONDENSED HATER 
SPLIT RATIO OXYGEN 
SPLIT RATIO NITROGEN 
SPLIT RATIO CARBON OIOXIDE 
SPLIT RATIO TRACE CONTAMINANTS 
SPLIT RATIO HYDROGEN 


10 


66 0.030 

67 1.000 

66 0 . 030 

69 0.030 

70 0.030 

71 0.030 

72 0.030 
WATER SEPARATOR 


65 13.10 


WATER SEPARATOR HEAT LOAD (BTU/HR) 


084 
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VARY 295 

67 

VARY 293 

68 

ID** 294 

< 

NSTR 294 


ID** 295 

( 

NSTR 295 


ID** 296 


NSTR 296 


VARY 296 

65 

ID** 297 


NSTR 297 


KARY 297 

16 

ID** 298 


NSTR 298 

1 

VARY 298 

66 

VARY 298 

67 

VARY 298 

68 

VARY 298 

69 

VARY 298 

70 

VARY 298 

71 

VARY 298 

72 

ID** 299 


NSTR 299 


VARY 299 

65 

VARY 299 

67 


0.00 


rnwnFN SATE REMOVED > PPH GPOLY1 CALC 

CUCMULATIVE H20 REMOVED > IL^M GPOLY1 CAL 


GAS MIXER - BYPASS FLOW AND MIXER 294 

SPLITTER - CABIN AIR BYPASS TO HX 297 AND MIXER 502 

0 5 oo SPLIT RATIO BYPASS AND HX 297-GPOLY CALC 

ARS #2 HEAT EXCHANGER #2 

REDUNDANT COOLANT LOOPS? 1*YES, 0=NO 


SPLITTER " 


0.030 
1.000 
0.030 
0.030 
0.030 
0.030 
0.030 

hater separator 


T0 MATER TpLiTrATIOS ARE INPUT 
SPLIT RATIO HATER VAPOR 
SPLIT RATIO CONDENSED HATER 
SPLIT RATIO OXYGEN 
SPLIT RATIO NITROGEN 
SPLIT RATIO CARBON DIOXIDE 
SPLIT RATIO TRACE CONTAMINANTS 
SPLIT RATIO HYDROGEN 


VARY 299 
ID** 500 
NSTR 500 
ID** 502 
NSTR 502 
ID** 505 
NSTR 505 
VARY 505 
VARY 505 
VARY 505 
ID** 504 
NSTR 504 
VARY 504 
VARY 504 
VARY 304 
ID** 505 
NSTR 505 
VARY 505 
ID** 506 
NSTR 506 
VARY 506 
ID** 307 
NSTR 307 
ID** 308 
“NSTR 308 
ID** 311 


68 


WATER SEPARATOR HEAT „^ A ° ‘nT^rALC 
CONDENSATE REMOVED, PPH 6P0LY1 CALC 
n n CUMULATIVE H20 REMOVED, LBM GPOLY1 CALC 

GAS MIXER - FROM 1EK SEP AND HEAT EXCHANGER #1 

GAS MIXER - FROM BYPASS 296 AND MIXER 300 


13.10 

0.0 


FOR COOLING PACKAGER « ARS« ) q 

£ \ S V° FAN ON/OFF^SWITCH > < 1. 0=3N»0 .0=OFF ) 

t? 700.00 FAN HEAT ADDITION (HATTS) 

FAN FOR COOLING PACKAGER ,ARS 

2 W” r5 ^FF C ^ITCH,«1.0=aj,0.0=OFF, 

“ „ m ssr " . 

« froh saswfs s?s ? “ LC 

„ nn SR TO CAT . 0X/C02 REMVL AND CABIN-GPOLY CALC 

65 GAS^ MIXER CABIN AIR AND CAT.0X/C02 REMVL EXIT AIR 

GAS MIXER CABIN AIR AND CAT . 0X/C02 REMVL EXIT AIR 

CATALYTIC OXIDIZER 81 

CAT. OX. HEATER POWER » HATTS J 
cat OX. EFFECTIVENESS 
HGT OF HIGH TEMP CATALYST BED(LBM) 
OPERATING TEMP OF HIGH TEMP CAT. BED (F 
FRACTION OF TOTAL FLOW TO HIGH TEMP B 
DIZER 82 

CAT. OX. HEATER POWER I WATTS) 


311 

65 

28.00 

311 

66 

1.00 

311 

67 

2.00 

311 

68 

600.0 

311 

312 
312 

69 

0.1111 

CATALYTIC 

312 

65 

28.00 


085 
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VARY 

312 

66 

1.00 

VARY 

312 

67 

2.00 

VARY 

312 

68 

600.0 

VARY 

312 

69 

0.1111 

ID** 

351 


SPLITTER - 

NSTR 

351 



VARY 

351 

65 


ID** 

352 


SPLITTER - 

NSTR 

352 



VARY 

352 

65 

0.5 

ID** 

353 


GAS MIXER - 

NSTR 

353 



I 

M 

354 


SPLITTER - 

NSTR 

354 



VARY 

354 

65 

0.0 

ID** 

355 


SPLITTER - i 

NSTR 

355 



VARY 

355 

65 


ID** 

356 


SPLITTER - 1 

NSTR 

356 



VARY 

356 

65 


ID** 

357 


GAS MIXER - 

NSTR 

357 



ID** 

358 


SPLITTER - ' 

NSTR 

358 



VARY 

358 

65 

0.5 

ID** 

359 


GAS MIXER - 

NSTR 

359 



ID** 

360 


GAS MIXER - 

NSTR 

360 



M 

I 

361 


GAS MIXER - 


CAT . OX, EFFECTIVENESS 
HOT OF HIGH TEMP CATALYST BED(LBM) 
OPERATING TEMP OF HIGH TEMP CAT. BED CF) 
FRACTION OF TOTAL FLOW TO HIGH TEMP BED 
CABIN AIR TO COOLING PKG AND SPLIT 355 

SPLIT RATIO COOLING AND SPLIT 355-GPOLY CAL 
COOLING PKG FLOW TO PACKAGE #1 AND 12 

FLOW FRACTION TO COOLING PKG II AND 12 
• FROM COOLING PKG 11 AND 12 

TO CABIN AIR OR ANOTHER MODULE 

FLOW FRACTION TO CABIN AND MODULE 
COOLING PKG AIR TO CAT OX AND C02 REMOVAL (PKG 1 

SPLIT RATIO CAT OX AND C02 REMOVAL -GPOLY CA 
COOLING PKG AIR TO CAT OX AND C02 REMOVAL (PKG 

SPLIT RATIO TO CAT OX AND C02 REM 12-GPOLY 
CAT OX PACKAGE II 

TO MIXER 357 AND MIXER 359 

FLOW FRACTION TO CAT OX 11 AM) CAT OX 12 


NSTR 361 
ID** 362 
NSTR 362 
ID** 363 
NSTR 363 
VARY 363 
ID** 364 
NSTR 364 
ID** 365 
NSTR 365 
ID** 366 
NSTR 366 
ID** 367 
NSTR 367 

VARY 367 65 FLOW FRACTION TO C02 RED PKGS 11 AND 12 

ID** 368 GAS MIXER - FROM MIXER 384 AND MIXER 367 
NSTR 368 
_ID** 370 
NSTR 370 
ID** 372 
NSTR 372 

III 65 FL0W FRACTION TO MIXER 376 AND MIXER 378 

ID** 373 SPLITTER - TO MIXER 379 AND SPLITTER 377 
NSTR 373 

VARY 373 65 1.0 FLOW FRACTION TO MIXER 379 AND SPLIT 377 

— I0 ** 376 SPLITTER TO MIXER 376 AND MIXER 380 
-NSTR 376 

VARY 376 65 FLOM FRACTION TO MIXER 376 AND MIXER 380 

ID** 376 GAS MIXER - FROM SPLIT 372 AND MIXER 376 


GAS MIXER- CAT OX 82 EXIT AND C02 REMOVAL 82 EXIT 

SPLITTER - TO C02 REDUCTION PACKAGE 81 AND 82 

65 0.500 FLOW FRACTION TO C02 REDUCTION 81 ANO 82 

GAS MIXER - EXIT AIR FROM C02 REDUCTION PKGS 81 AM) 82 

GAS MIXER - MIXER 361 AND MIXER 366 

GAS MIXER - FROM MIXER 383 AND MIXER 387 

SPLITTER - TO C02 REDUCTION PKS 81 AND 82 


GAS MIXER - C02 REDUCTION PKGS 81 AND 82 
SPLITTER - TO MIXER 376 AND MIXER 378 
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NSTR 376 
ID** 377 

SPLITTER - 

NSTR 377 

I 


VARY 377 

66 

0.0 

VARY 377 

67 

1.0 

VARY 377 

68 

0.0 

VARY 377 

69 

0.0 

VARY 377 

70 

0.0 

VARY 377 

71 

0.0 

VARY 377 

72 

0.0 

VARY 377 

73 

0.0 

ID** 378 


GAS MIXER • 

NSTR 378 
ID** 379 


GAS MIXER 

NSTR 379 
ID** 380 


GAS MIXER 

NSTR 380 
ID** 381 


SPLITTER - 

NSTR 381 
VARY 381 

65 


ID** 382 


SPLITTER - 

NSTR 382 
VARY 382 

65 


ID** 383 


GAS MIXER 

NSTR 383 
ID** 384 


GAS MIXER 

NSTR 384 
ID** 385 


GAS MIXER 

NSTR 385 
ID** 386 


GAS MIXER 

NSTR 386 
ID** 387 


GAS MIXER 

NSTR 387 
ID** 388 


GAS MIXER 

NSTR 388 
ID** 390 


SPLITTER - 

NSTR 390 
VARY 390 

65 

ID** 394 


SPLITTER ■ 

NSTR 394 
VARY 394 

65 

ID** 395 


GAS MIXER 

NSTR 395 
ID** 397 


GAS MIXER 

NSTR 397 
ID** 399 


SPLITTER 


NSTR 399 
VARY 399 
^ID** 400 
“NSTR 400 
VARY 400 
ID** 401 
NSTR 401 
VARY 401 
ID** 402 
NSTR 402 
_ VARY 402 
-ID** 403 
NSTR 403 
VARY 403 


65 


SPLITTER 


65 


SPLITTER 


65 


SPLITTER 

65 0.0 

SPLITTER 

65 


TO CONDENSATE AND CH4 STORAGE 

SPLIT RATIO FOR CONDENSABLE VAPOR FLOW 
SPLIT RATIO FOR CONDENSABLE LIQUID FLOW 
SPLIT RATIO FOR OXYGEN FLOW 
SPLIT RATIO FOR NITROGEN FLOH 
SPLIT RATIO FOR CARBON DIOXIDE FLOH 
SPLIT RATIO FOR TRACE CONT AMINE NT FLOH 
SPLIT RATIO FOR SPECIAL FLOW tl> H2 
SPLIT RATIO FOR SPECIAL FLOH tZ, CH4 

- FROM SPLIT 372 AND SPLIT 401 

- from SPLIT 373 AND SPLIT 400 

- FROM SPLIT 399 AND SPLIT 374 

N2 TO SPLIT 382 AND TO SPLIT 394 

FLOH FRACTION TO SPLIT 382 ANO SPLIT 394 
NITROGEN TO MIXER 383 AND MIXER 384 

FLOH FRACTION TO MIXER 383 AND MIXER 384 

- N2 FROM MIXER 387 AND SPLIT 382 

- N2 FROM MIXER 185 AND SPLIT 182 

- C02 FROM SPLIT 391 AND H2 FROM SPLIT 405 

- FROM C02 ACCUMULATOR AND H2 FROM SPLIT 406 

- 002 FROM C02 REM PKG tl ANO H2 FROM SPLIT 407 

- C02 FROM C02 BUS AND SPLIT 390 

- C02 TO MIXER 388 AND C02 BUS 

FLOH FRACTION TO MIXER 388 ANO C02 BUS 

- N2 TO 02 GEN PKG *1 AND PKG #2 

FLOH FRACTION TO 02 GEN PKG tl AND t2 

- 02 FROM 02 GEN PKG tl AND t2 

- H2 OR N2 FROM 02 GEN PKG tl AND t2 

- N2 TO MIXER 380 OR H2 TO SPLIT 402 

FLOH FRACTION TO MIXER 380 OR SPLIT 402 

- N2 TO MIXER 379 OR H2 TO SPLIT 403 

FLOH FRACTION TO MIXER 379 OR SPLIT 403 

- N2 TO MIXER 378 OR H2 TO SPLIT 404 

FLOH FRACTION TO MIXER 378 OR SPLIT 404 
H2 TO VENT AND SPLIT 407 

FLOH FRACTION TO VENT AND SPLIT 407 

- H2 TO VENT AND SPLIT 406 

.FLOH FRACTION TO VENT AND SPLIT 406 
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ID** 40* 

SPLITTER - 

NSTR *0* 


VARY *0* 

65 0.0 

ID** *05 

SPLITTER - 

NSTR *05 


VARY *05 

65 1.0 

ID** *06 

SPLITTER - 

NSTR *06 


VARY *06 

65 

ID** *07 

SPLITTER - 

NSTR *07 


VARY *07 

65 1.0 

ID** *09 

SPLITTER - 

NSTR *09 


VARY *09 

65 

ID** *13 

GAS MIXER 

NSTR *13 


ID** *16 

GAS MIXER 

NSTR *16 



ID** 417 

SPLITTER - 1 

NSTR *17 

VARY *17 

65 0.5 

ID** *1S 

SPLITTER - 

NSTR *18 

VARY *18 

65 0.0 

ID** *19 

SPLITTER - 

NSTR *19 

VARY *19 

65 0.0 

ID** *20 

TANK - COE 

NSTR *20 

01010 

VARY *20 

68 

VARY *20 

69 

VARY *20 

70 

VARY *20 

71 

VARY *20 

72 

VARY *20 

92 

VARY *20 

94 

VARY *20 

98 

VARY *20 

99 

VARY *20 

100 


H2 TO VENT AND SPLIT *05 

FLOW FRACTION TO VENT AND SPLIT *06 
H2 TO C02 REDUCTION AND C02 REMOVAL 

SPLIT RATIO C02 RED AND C02 REM-6P0LY CALC 
H2 TO C02 REDUCTION AND C02 REMOVAL 

FLOH FRACTION TO C02 RED AND C02 REMOVAL 
H2 TO C02 REDUCTION AND C02 REMOVAL 

SPLIT RATIO C02 RED AND C02 REM-GPLOY CALC 
H2 OR H20 TO C02 REMOVAL PKG »1 AND *2 

FLOM FRACTION TO C02 REMOVAL PKG *1 AND «2 
- C02 FROM C02 REMOVAL PKG #1 AND #2 

GAS MIXER - CABIN AIR AND C02 REMOVAL EXIT 

SPLITTER - H20 TO 02 GENERATION PKG 81 AM) *2 

FLOH FRACTION TO 02 GEN PKG tl AND #2 


FLOH TO 02 GENERATION AND C02 REMOVAL 
TO C02 REMOVAL PKG *1 AND *2 

FLOH FRACTION TO C02 REMOVAL *1 AND *2 
RAGE ACCUMJLATOR V1 

COMPUTE OUTLET FLOH IN GP0LY1 
TANK MAX CAPACITY tLBM) 

TANK INITIAL FILL I LBM) 

TANK FLUID TEMPERATURE <F) 

TANK VOLUME (FT-3) 

TANK PRESSURE (PSIA) 

THERMAL CAPACITANCE OF SHELL (BTU/HR) 
MAX TEMP CHANGE IN ONE TIME STEP 
FLUID USED FROM TANK - GP0LY2 CALC. 
FLUID ADDED TO TANK - GP0LY2 CALC. 
FLUID FLOH - GP0LY1 CALC. 


ID** 500 

BOUNDARY: ARS 

NSTR 500 



VARY 500 

1 

*97.00 

VARY 500 

2 

*0.00 

VARY 500 

3 

50.00 * 

ID** 501 


BOUNDARY: ARS 

NSTR 501 



VARY 501 

1 

*97.00 

— VARY 501 

2 

*0.00 

VARY 501 

3 

50.00 « 

ID** 502 


BOUNDARY: ARS 

NSTR 502 



VARY 502 

1 

60.0 

VARY 502 

2 

38.00 

VARY 502 

3 

50.00 ‘ 

ID** 503 


BOUNDARY: ARS 

NSTR 503 



.VARY 503 

1 

60.0 

VARY 503 

2 

38.00 

VARY 503 

3 

50.00 


COOLANT FLOH ( LBM/HR ) 
COOLANT TEMP IF) 


COOLANT FLOH (LBM/HR) 
COOLANT TEMP IF) 


COOLANT FLOH I LBM/HR) 
COOLANT TEMP (F) 


COOLANT FLOH (LBM/HR) 
COOLANT TEMP (F) 

* COOLANT PRESSURE I PSIA) 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 512 
VARY 512 
VARY 512 
ID** 513 
NSTR 513 
VARY 513 
_VARY 513 
VARY 513 
ID** 5W 
NSTR 514 
VARY 514 
VARY 514 
VARY 514 
ID** 515 
_NSTR 515 
-VARY 515 
VARY 515 
VARY 515 


BOUNDARY: ARS *1 C02 REMOVAL »1 COOLANT 

COOLANT FLOH ( LBM/HR ) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 


COOLANT FLOM (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 


COOLANT FLOH (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 

ARS *1 02 GENERATION *2 COOLANT 

COOLANT FLOH (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 

ARS «2 HEAT EXCHANGER *1 COOLANT 

COOLANT FLOM (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 


COOLANT FLOH (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 


COOLANT FLOH (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 

ARS 02 C02 REDUCTION 02 COOLANT 

COOLANT FLOH (LBM/HR) 
COOLANT TEMP (F) 

4 COOLANT PRESSURE (PSIA) 


1 5005.0 COOLANT FLOH ( LBM/HR ) 

2 45.00 COOLANT TEMP (F) 

3 50.00 4 COOLANT PRESSURE (PSIA) 

BOUNDARY: ARS 02 C02 REMOVAL 02 COOLANT 

1 5005.0 COOLANT FLOH (LBM/HR) 

2 45.00 COOLANT TEMP (F) 

3 50.00 4 COOLANT PRESSURE (PSIA) 

BOUNDARY: ARS 02 02 GENERATION 01 COOLANT 

1 5005.0 COOLANT FLOH (LBM/HR) 

2 45.00 COOLANT TEMP (F) 

3 50.00 4 COOLANT PRESSURE (PSIA) 

BOUNDARY: ARS 02 02 GENERATION 02 COOLANT 

1 5005.0 COOLANT FLOH (LBM/HR) 

2 45.00 COOLANT TEMP (F) 

3 50.00 4 COOLANT PRESSURE (PSIA) 


I 

H 

504 


BOUNDARY: 

NSTR 

504 



VARY 

504 

1 

5005.0 

VARY 

504 

2 

45.00 

VARY 

504 

3 

50.00 

ID** 

505 


BOUNDARY: 

NSTR 505 



VARY 

505 

1 

5005.0 

VARY 

505 

2 

45.00 

VARY 

505 

3 

50.00 

ID** 

506 


BOUNDARY: 

NSTR 

506 



VARY 

506 

1 

5005.0 

VARY 

506 

2 

45.00 

VARY 

506 

3 

50.00 

ID** 

507 


BOUNDARY: 

NSTR 

507 



VARY 

507 

1 

5005.0 

VARY 

507 

2 

45.00 

VARY 

507 

3 

50.00 

ID** 

508 


BOUNDARY: 

NSTR 

508 



VARY 

508 

1 

497.0 

VARY 

508 

2 

40.00 

VARY 

508 

3 

50.00 

ID** 

509 


BOUNDARY : 

NSTR 

509 



VARY 

509 

1 

497.0 

VARY 

509 

2 

40.00 

VARY 

509 

3 

50.00 

ID** 

510 


BOUNDARY: 

NSTR 

510 



VARY 

510 

1 

60.0 

VARY 

510 

2 

38.00 

VARY 

510 

3 

50.00 

ID** 

511 


BOUNOARY: 

NSTR 

511 



VARY 

511 

1 

60.0 

VARY 

511 

2 

38.00 

VARY 

511 

3 

50.00 

ID** 

512 


BOUNDARY: 

NSTR 

512 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


ID** 516 
NSTR 516 
ID** 517 
NSTR 517 
ID** 518 
NSTR 518 
ID** 519 
NSTR 519 
ID** 540 
ID** 540 
ID** 540 
ID** 540 
ID** 540 
ID** 540 
ID** 540 
ID** 540 
ID** 540 
ID** 540 


BOUNDARY: NODE fl INLET BOW® ARY FLOM 
BOUNDARY: NODE *2 INLET BOUNDARY FLOH 
BOW® ARY: NODE *3 INLET BOUNDARY FLOW 
BOUNDARY: NODE *6 INLET BOW®ARY FLOH 

* LIBRARY OF SUBSYSTEMS * 

* 


C02 REDUCTION SUBSYSTEMS *1 FOR ARS #1 


SABATIER 


KBAS 560 

78 

4 1 

NSTR 540 



VARY 560 

65 


VARY 560 

66 


VARY 560 

67 


VARY 560 

68 


ID** 121 

BOSCH 

KBAS 121 

83 

10 1 

NSTR 121 

1 


VARY 121 

65 

60.000 

VARY 121 

66 

0.163 

VARY 121 

67 

0.327 

VARY 121 

68 

0.235 

VARY 121 

69 

0.275 

VARY 121 

70 

0.900 

VARY 121 

71 

0.850 

VARY 121 

73 

26.300 

VARY 121 

74 

16.900 

VARY 121 

76 

1.000 

VARY 121 

77 

0.250 

VARY 121 

78 1230.000 

VARY 121 

79 

6.800 

VARY 121 

101 

6.600 

ID** 562 

— 

C02 

ID** 562 

SABATIER 

KBAS 562 

78 

4 

NSTR 562 



VARY 562 

65 


VARY 562 

66 


VARY 562 

67 


— VARY 562 

68 


ID** 123 

BOSCH 

KBAS 123 

83 

1 0 

NSTR 123 

1 


VARY 123 

65 

40.000 

VARY 123 

66 

0.163 

VARY 123 

67 

0.327 

VARY 123 

68 

0.235 

— VARY 123 

69 

0.275 

-VARY 123 

70 

0.900 

VARY 123 

71 

0.850 

VARY 123 

73 

26.300 


187 3 3 A 


-163 3 3 6 


123 


HEATER POWER. NORMAL I WATTS) 
HEATER POWER. STATUP (MATTS) 
MATER CONDENSED (LBM/HR) 
METHANE EXIT FLOW ( LBM/HR) 


187 0 


-502 0 


123 


MAX. CARBON LOADING FOR CARTRIDGE, LBM 
DRY BASIS VOL FRAG OF C02 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF H2 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF CH6 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF CO IN COMP EXIT GASES 
EFFECTIVENESS FACTOR FOR CONDENSER 
EFFECTIVENESS FACTOR FOR REGEN HX 
REACTOR PRESSURE, PSIA 
CONDENSER PRESSURE, PSIA 
AERODYNAMIC EFFICIENCY OF COMPRESSOR 
MOTOR EFFICIENCY OF COMPRESSOR 
DESIRED REACTOR TEMPERATURE, F 
RECYCLE FLOW RATE, PPH 
LUMPED THERMAL MASS OF REACTOR, BTU/F 
REDUCTION SUBSYSTEMS *2 FOR ARS 81 


185 3 3 6 


163 3 3 6 


166 


HEATER POWER, NORMAL (WATTS) 
HEATER POWER, STARTUP (MATTS) 
MATER CONDENSED (LBM/HR) 
METHANE EXIT FLOW (LBM/HR) 


185 0 


-503 0 


170 


MAX. CARBON LOADING FOR CARTRIDGE, LBM 
DRY BASIS VOL FRAC OF C02 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF H2 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF CH6 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF CO IN COMP EXIT GASES 
EFFECTIVENESS FACTOR FOR CONDENSER 
EFFECTIVENESS FACTOR FOR REGEN HX 
REACTOR PRESSURE, PSIA 


4% 
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TABLE 07 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 123 

74 

VARY 123 

76 

VARY 123 

77 

VARY 123 

78 

VARY 123 

79 

VARY 123 101 
ID** 550 
ID** 550 
ID** 550 
ID** 550 
KBAS 550 
NSTR 550 

KARY 550 

16 

VARY 550 

65 

VARY 550 

68 

VARY 550 

69 

VARY 550 

70 

VARY 550 

71 

VARY 550 

72 

VARY 550 

73 

VARY 550 

74 

VARY 550 

75 

VARY 550 

76 


“ss 

o' 250 motor EFFICIENCY OF COMPRESSOR 

1230.000 DESIRED REACTOR TEMRERATURE * F 

as ssr jaws." 


EDC 
76 6 


C02 REMOVAL SUBSYSTEMS 81 FOR ARS 81 


155 2 5 


-207 2 5 


132 


VARY 550 
VARY 550 
VARY 550 
VARY 550 
ID** 551 
KB AS 551 
NSTR 551 
ID** 131 
KB AS 131 
NSTR 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
“VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
“VARY 131 
VARY 131 
VARY 131 


77 

78 

79 

80 


30 


11.00 

3.00 

0.001736 

0.5 

70.00 
19.7 


0.03 

SAHO 

73 


HEAT TO BE REMOVED BY EDC HEX l BTU/HR) 
ACTUAL CELL CURRENT DENSITY 
DESIGN CELL CURRENT DENSITY <AMP/Sq-FT> 
DESIGN PC02 1 MMHG ) 

C02 TRANSFER RATE ( LBM-C02/AMP-HR) 

UNIT CELL AREA (SQ-FT/CELL) 

CELL OPERATING TEMP <F) 

CELL OPERATING PRESSURE (PSIA) 

FLOW OF WATER PRODUCED UUM/HRJ 
CURRENT GENERATED (AMP) 

POWER GENERATED (WATTS) 

02 CONSUMED (LBM/HR) 

C02 REMOVED (LBM/HR) 

H2 CONSUMED (LBM/HR) 


155 2 


-219 2 


MOLECULAR SIEVE 
84 40 155 2 


133 


133 


1 

1 


65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 
81 
82 

83 

84 

85 

86 

90 

91 

92 

93 

94 

95 

96 

97 

98 


60 « 
1. 
20 
360 
180 
70 
1 


1 

45 


0 

0 

0 

0 

,0 

.0 

.0 

.0 

0.0 


min%re^ E o?w^S^ E mole SIEVE BED, PSIA 
C02 ACCUMULATOR PRESSURE , PSIA 

max temp of desrb mol sieve bed, _ 

max TEMP OF DESRB SILICA GEL BED, F 

CABIN AIR TEMPERATURE, F „- F . L SE 

FIRST TIME INTO COMPONENT: 1-TRUE, 0-FALSE 

HALF CYCLE TIME, SECONDS 

FULL CYCLE TIME, SECONDS 

COMPUTATION TIME STEP, HOWS 

FIRST HALF OF CYCLE: 1=TRUE, O-FALSE 

HX COOLANT INLET TEMPERATURE, F 

COMPRESSOR POWER, BTU/HR 

hea/given TCMJESRB SILICA GEL BED, btu/hr 
hIS removed by the heat EXCHANGER, BTU/HR 
AVG q FROM DSRBNG SIL GEL TO CABIN, 

AVG G FROM DSRBNG MOL SIV TO CABIN, BTU/HR 
H20 ADSORBED IN SIL GEL BEO 81, LBM 
H20 ADSORBED IN SIL GEL BED 82, LBM 
C02 ADSORBED IN MOL SIV BED 81, LBM 
C02 ADSORBED IN MOL SIV BED 82, LBM 
H20 ADSORBED IN PRESENT SIL GEL BED, 

C02 ADSORBED IN PRESENT MOL SIV BED, 

H20 DESORBED IN PRESENT SIL GEL BED, 

H20 DESORBED IN PRESENT MOL SIV BED, 

H20 ADSORBED LAST CYCLE, LBM 


LBM 


LBM 


LBM 


LBM 


BED, 

LBM 

BED, 

LBM 

BED, 

LBM 

BED, 

LBM 


091 
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TABLE 07 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
VARY 131 
ID** 132 
KBAS 132 
NSTR 132 
VARY 132 
ID** 553 
ID** 553 
ID** 553 
ID** 553 
KBAS 553 
NSTR 553 


99 0.0 C02 ADSORBED LAST CYCLE, LBM 

100 CYCLE CURRENTLY RUNNING 

101 FAN EXIT TEMPERATURE, F 

102 ADSORBING SIL GEL BED EXIT TEMP, 

103 ADSORBING MOL SIV BED EXIT TEMP, 

104 DESORBING SIL GEL BED EXIT TEMP, 

EDC HEAT EXCHANGER 

49 1 504 0 1 


133 


65 


944.0 


HEAT LOAD FROM EDC OR MOL SIEVE ( BTU/HR ) 


C02 REMOVAL SYSTEMS #2 FOR ARS «1 


EDC 


76 6 


156 2 


-205 2 


134 


KARY 

553 

16 

30 

NUMBER OF CELLS 

VARY 

553 

65 


HEAT TO BE REMOVED BY EDC HEX ( BTU/HR ) 

VARY 

553 

68 


ACTUAL CELL CURRENT DENSITY (AMP/SG-FT) 

VARY 

553 

69 

11.00 

DESIGN CELL CURRENT DENSITY (AMP/SQ-FT) 

VARY 

553 

70 

3.00 

DESIGN PC02 (MMHG) 

VARY 

553 

71 

0.001736 

C02 TRANSFER RATE ( LBM-COZ/AMP-HR ) 

VARY 

553 

72 

0.5 

UNIT CELL AREA (Sq-FT/CELL) 

VARY 

553 

73 

70.00 

CELL OPERATING TEMP (F) 

VARY 

553 

74 

14.7 

CELL OPERATING PRESSURE IPSIA) 

VARY 

553 

75 


MASS FLOW OF WATER PRODUCED (LBM/HR) 

VARY 

553 

76 


CURRENT GENERATED (AMP) 

VARY 

553 

77 


POWER GENERATED (WATTS) 

VARY 

553 

78 


02 CONSUMED ( LBM/HR) 

VARY 

553 

79 


C02 REMOVED (LBM/HR) 

VARY 

553 

80 

0.03 

H2 CONSUMED (LBM/HR) 

ID** 

554 


SAWD 


KBAS 

554 


73 

156 2 3 219 2 3 135 

NSTR 

554 




ID** 

133 


MOLECULAR SIEVE 

KBAS 

133 


84 40 

156 2 3 2 3 135 

NSTR 

133 



0 

VARY 

133 

65 

60.0 

HALF CYCLE TIME, MINUTES 

VARY 

133 

66 

1.0 

MIN PRESS OF DESORBING MOLE SIEVE BED, PSIA 

VARY 

133 

67 

20.0 

C02 ACCUMULATOR PRESSURE, PSIA 

VARY 

133 

68 

360.0 

MAX TEMP OF DESRB MOL SIEVE BED, F 

VARY 

133 

69 

180.0 

MAX TEMP OF DESRB SILICA GEL BED, F 

VARY 

133 

70 

70.0 

CABIN AIR TEMPERATURE, F 

VARY 

133 

71 

1.0 

FIRST TIME INTO COMPONENT: 1=TRUE, 0=FALSE 

VARY 

133 

72 


HALF CYCLE TIME, SECONOS 

VARY 

133 

73 


FULL CYCLE TIME, SECONOS 

VARY 

133 

74 


COMPUTATION TIME STEP, HOURS 

VARY 

133 

75 

1.0 

FIRST HALF OF CYCLE: 1=TRUE, 0=FALSE 

— VARY 

133 

76 

45.0 

HX COOLANT INLET TEMPERATURE, F 

"vary 

133 

81 


COMPRESSOR POWER, BTU/HR 

VARY 

133 

82 


FAN POWER, BTU/HR 

VARY 

133 

83 


HEAT GIVEN TO DESRB SILICA GEL BED, BTU/HR 

VARY 

133 

84 


HEAT REMOVED BY THE HEAT EXCHANGER, BTU/HR 

VARY 

133 

85 


AVG Q FROM DSRBNG SIL GEL TO CABIN, BTU/HR 

VARY 

133 

86 


AVG G FROM DSRBNG MOL SIV TO CABIN, BTU/HR 

VARY 

133 

90 

0.0 

H20 ADSORBED IN SIL GEL BED «1, LBM 

VARY 

133 

91 

0.0 

H20 ADSORBED IN SIL GEL BED *2, LBM 

"vary 

133 

92 

0.0 

C02 ADSORBED IN MOL SIV BED *1, LBM 

VARY 

133 

93 

0.0 

C02 ADSORBED IN MOL SIV BED *2, LBM 

VARY 

133 

94 

0.0 

H20 ADSORBED IN PRESENT SIL GEL BED, LBM 
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TABLE C-7 ((XNTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 

133 

95 


0.0 

C02 ADSORBED IN PRESENT MOL SIV BED, 

LBM 


VARY 

133 

96 


0.0 

H20 DESORBED IN PRESENT SIL GEL BED, 

LBM 


VARY 

133 

97 


0.0 

H20 DESORBED IN PRESENT MOL SIV BED, 

LBM 


VARY 

133 

98 


0.0 

H20 ADSORBED LAST CYCLE, LBM 



VARY 

133 

99 


0.0 

C02 ADSORBED LAST CYCLE, LBM 



VARY 

133 

100 



CYCLE CURRENTLY RUNNING 



VARY 

133 

101 



FAN EXIT TEMPERATURE, F 



VARY 

133 

102 



ADSORBING SIL GEL BED EXIT TEMP, F 



VARY 

133 

103 



ADSORBING MOL SIV BED EXIT TEMP, F 



VARY 

133 

104 



DESORBING SIL GEL BED EXIT TEMP, F 



ID** 

134 


EDC HEAT EXCHANGER 



KBAS 

134 


49 

1 

505 0 1 


135 

NSTR 

134 

2 





VARY 

134 

65 


944.0 

HEAT LOAD FROM EDC OR MOL SIEVE ( BTU/HR ) 


ID** 

135 


ACCUMULATOR FOR C02 REMOVAL UNIT fl IN ARS *1 



KBAS 

135 


30 


-131 2 3 


136 

NSTR 

135 

00000 

FLUID TEMP EQUALS INLET TEMP. 



VARY 

135 

69 


1.10 

TOTAL MASS OF FLUID IN TANK, LBM 



VARY 

135 

70 


70.0 

FLUID TEMPERATURE IN TANK, F 



VARY 

135 

71 


4.75 

TANK VOLUME, CUBIC FEET 



VARY 

135 

72 


30.0 

FLUID PRESSURE IN TANK, PSIA 



VARY 

135 

80 


1.10 

MASS OF C02 IN TANK, LBM 



ID** 

136 


ACCUMULATOR FOR C02 REMOVAL UNIT t2 IN ARS fl 



KBAS 

136 


30 


-133 2 3 


185 

NSTR 

136 

00000 

FLUID TEMP EQUALS INLET TEMP. 



VARY 

136 

69 


1.10 

TOTAL MASS OF FLUID IN TANK, LBM 



VARY 

136 

70 


70.0 

FLUID TEMPERATURE IN TANK, F 



VARY 

136 

71 


4.75 

TANK VOLUME, CUBIC FEET 



VARY 

136 

72 


30.0 

FLUID PRESSURE IN TANK, PSIA 



VARY 

136 

80 


1.10 

MASS OF C02 IN TANK, LBM 



ID** 

141 







ID** 

141 


— 

02 GENERATION SUBSYSTEMS fl FOR ARS fl ■ 

— 

— 

ID** 

141 







ID** 

141 



STATIC 

FEED SOLID POLYMER ELECTROLYSIS 



KBAS 

141 


77 

2 

217 2 3 23 


142 

NSTR 

141 







KARY 

141 

16 


1 

LIGHTSIDE/CONTINUOUS » 1, DARKSIOE =1 

5 


KARY 

141 

17 


20 

NUMBER OF CELLS 



VARY 

141 

65 



TOTAL HEAT TO BE REMOVED BY SPE HX (BTU/HR) 

VARY 

141 

66 



02 FLOW RATE TO CABIN ( LBM/HR ) 



VARY 

141 

67 



SPE WATER DEMAND (LBM/HR) 



VARY 

141 

68 



HATER VAPOR FLOW TO CABIN (LBM/HR) 



VARY 

141 

69 



CELL CURRENT (AMPS) - GPOLY CALC. 



VARY 

141 

70 


200.0 

CELL OPERATING PRESSURE (PSIA) 



VARY 

141 

71 


155.0 

CELL OPERATING TEMP (F) 



VARY 

141 

72 


29.33 

NOMINAL CELL CURRENT (AMP/CELL) 



ID** 

561 



KOH ELECTROLYSIS 



KBAS 

561 


85 


217 0 1 


142 

I 

i 

561 







ID** 

142 


02 GENERATION HEAT EXCHANGER FOR SYSTEM fl 



KBAS 

142 


49 

1 

506 0 1 


143 

NSTR 

142 

* 

> 





VARY 

142 

65 



HEAT LOAD ELEC CELLS (BTU/HR) GPOLY1 

CALC 


ID** 

143 


— 

02 

GENERATION SUBSYSTEMS f2 FOR ARS fl — 

— 

— 

ID** 

143 







ID** 

143 



STATIC 

FEED SOLID POLYMER ELECTROLYSIS 



_ KBAS 

143 


77 

2 

-217 23 23 


144 

-NSTR 

143 







KARY 

143 

16 


1 

LIGHTSIOE CONTINUOUS=1,DARKSIDE =0 



KARY 

143 

17 


20 

NUMBER OF CELLS 
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UNITED 

TECHNOLOGIES 

DmiMltLIM 

WM) 


TABLE C-7 (CONTINUED) 


VARY 1*3 
VARY 1*3 
VARY 1*3 
VARY 1*3 
VARY 1*3 
VARY 1*3 
VARY 143 
VARY 1*3 
ID** 563 
KBAS 563 
NSTR 563 
ID** 1** 
KBAS 14* 
NSTR 1*4 
VARY 1*4 
ID** 570 
ID** 570 
ID** 570 
ID** 570 
ID** 570 
KBAS 570 
NSTR 570 
VARY 570 
VARY 570 
VARY 570 
VARY 570 



INPUT 

DATA FOR SPACE STATION MODEL 

65 


TOTAL HEAT TO BE REMOVED BY SPE HX (BTU/HR) 

66 


02 FLOW RATE TO CABIN (LBM/HR) 

67 


SPE WATER DEMAND (LBM/HR) 

68 


WATER VAPOR FLOW TO CABIN (LBM/HR) 

69 


CELL CURRENT (AMPS) - GPOLY CALC. 

70 

200.0 

CELL OPERATING PRESSURE (PSIA) 

71 

155.0 

CELL OPERATING TEMP (F) 

72 

29.33 

NOMINAL CELL CURRENT (AMP/CELL) 


KOH 


85 


ELECTROLYSIS 
-217 0 1 


1*4 


02 GENERATION HEAT EXCHANGER FOR SYSTEM 82 
*9 1 507 0 1 


195 


65 


HEAT L0A0 ELEC CELLS (BTU/HR) GPOLY1 CALC 


C02 REDUCTION SUBSYSTEM 81 FOR ARS 82 

SABATIER 


78 * 


387 3 3 * 


-363 3 3 * 


323 


65 

66 

67 

68 


HEATER POWER, NORMAL (WATTS) 
HEATER POWER .STARTUP (WATTS) 
HATER CONDENSED ( LBM/HR) 
METHANE EXIT FLOW I LBM/HR) 


ID** 

321 


BOSCH 

KBAS 

321 

83 

1 

NSTR 

321 

1 


VARY 

321 

65 

40.000 

VARY 

321 

66 

0.163 

VARY 

321 

67 

0.327 

VARY 

321 

68 

0.235 

VARY 

321 

69 

0.275 

VARY 

321 

70 

0.900 

VARY 

321 

71 

0.850 

VARY 

321 

73 

24.300 

VARY 

321 

74 

16 . 900 

VARY 

321 

76 

1.000 

VARY 

321 

77 

0.250 

VARY 

321 

78 1230.000 

VARY 

321 

79 

6.800 

VARY 

321 

101 

6.600 

ID** 

572 

C02 REDUCT 

ID** 

572 


SABATI 

KBAS 572 
NSTR 572 

78 

4 

VARY 

572 

65 


— VARY 

572 

66 


VARY 

572 

67 


VARY 

572 

68 


ID** 

323 


BOSCH 

KBAS 

323 

83 

18 

NSTR 

323 

1 


VARY 

323 

65 

40.000 

VARY 

323 

66 

0.163 

.VARY 

323 

67 

0.327 

Tvary 

323 

68 

0.235 

vary 

323 

69 

0.275 

VARY 

323 

70 

0.900 


387 0 


-510 0 


323 


MAX. CARBON LOADING FOR CARTRIDGE, LBM 

DRY BASIS VOL FRAC OF 002 IN COMP EXIT GASES 

DRY BASIS VOL FRAC OF H2 IN COMP EXIT GASES 

DRY BASIS VOL FRAC OF CH* IN COMP EXIT GASES 

DRY BASIS VOL FRAC OF CO IN COMP EXIT GASES 

EFFECTIVENESS FACTOR FOR CONDENSER 

EFFECTIVENESS FACTOR FOR REGEN HX 

REACTOR PRESSURE, PSIA 

CONDENSER PRESSURE, PSIA 

AERODYNAMIC EFFICIENCY OF COMPRESSOR 

MOTOR EFFICIENCY OF COMPRESSOR 

DESIRED REACTOR TEMPERATURE, F 

RECYCLE FLOW RATE, PPH 

LUMPED THERMAL MASS OF REACTOR, BTU/F 


385 3 3 * 


363 3 3 * 


36* 


HEATER POWER, NORMAL (WATTS) 
HEATER POWER, STARTUP (WATTS) 
HATER CONDENSED (LBM/HR) 
METHANE EXIT FLOW ( LBM/HR) 


385 0 


-511 0 


370 


MAX. CARBON LOADING FOR CARTRIDGE, LBM 
DRY BASIS VOL FRAC OF C02 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF H2 IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF CH* IN COMP EXIT GASES 
DRY BASIS VOL FRAC OF CO IN COMP EXIT GASES 
EFFECTIVENESS FACTOR FOR CONDENSER 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 323 
VARY 323 
VARY 323 
VARY 323 
VARY 323 
VARY 323 
VARY 323 
VARY 323 
ID** 580 
ID** 580 
ID** 580 
ID** 580 
KBAS 580 
NSTR 580 
K.ARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
VARY 580 
ID** 581 
KBAS 581 
NSTR 581 
ID** 331 
KBAS 331 
NSTR 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
— VARY 331 
"VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
VARY 331 
— VARY 331 
.VARY 331 
VARY 331 
VARY 331 


71 

73 

79 

76 

77 

78 

79 
101 


0 ,350 EFFECTIVENESS FACTOR FOR REGEN HX 

24.300 REACTOR PRESSURE » PSIA 

16.900 CONDENSER PRESSURE, PSIA 

1 000 AERODYNAMIC EFFICIENCY OF COMPRESSOR 
q] 250 MOTOR EFFICIENCY OF COMPRESSOR 

1230 1 000 DESIRED REACTOR TEMPERATURE, F 

6.800 RECYCLE FLOW RATE, PPH 

6 600 LUMPED THERMAL MASS OF REACTOR, BTU/F 


C02 REMOVAL SYSTEMS #1 FOR ARS 12* 


76 6 


EDC COE REMOVAL SUBSYSTEM 


355 2 3 


-407 2 


332 


16 

65 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 


30 


11.00 

3.00 

0.001736 

0.50 

70.0 

14.7 


0.03 

SAHD C02 


NUMBER OF CELLS 

HEAT TO BE REMOVED BY EDC HEX I BTU/HR ) 
ACTUAL CELL CURRENT DENSITY (AMP/SQ-FT) 
DESIGN CELL CURRENT DENSITY C AMP/SQ-FT) 
DESIGN PC02 (MMHG) 

C02 TRANSFER RATE ( LBM-C02/AMP-HR ) 

UNIT CELL AREA (SQ-FT/CELL) 

CELL OPERATING TEMP (F) 

CELL OPERATING PRESSURE (PSIA) 

MASS FLOW OF HATER PRODUCED ( LBM/HR ) 
CURRENT GENERATED (AMP) 

POWER GENERATED (WATTS) 

02 CONSUMED (LBM/HR) 

C02 REMOVED (LBM/HR) 

H2 CONSUMED (LBM/HR) 

REMOVAL SUBSYSTEM 


73 


355 2 


-419 2 3 


MOL SIEVE 
84 40 355 2 


333 


333 


65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 
81 
82 
83 
64 

85 

86 

90 

91 

92 

93 

94 

95 

96 


60.0 

1.0 

20.0 

360.0 

180.0 
70.0 

1.0 


1.0 

45.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


half cycle time, minutes 

MIN PRESS OF DESORBING MOLE SIEVE BED, PSIA 
C02 ACCUMULATOR PRESSURE, PSIA 
MAX TEMP OF DESRB MOL SIEVE BED, F 
MAX TEMP OF DESRB SILICA GEL BED, F 
CABIN AIR TEMPERATURE, F 

FIRST TIME INTO COMPONENT! 1=TRUE , 0= FALSE 

HALF CYCLE TIME, SECONDS 

FULL CYCLE TIME, SECONDS 

COMPUTATION TIME STEP, HOURS 

FIRST HALF OF CYCLE: 1=TRUE, 0-FALSE 

HX COOLANT INLET TEMPERATURE, F 

COMPRESSOR POWER, BTU/HR 

FAN POWER, BTU/HR 

HEAT GIVEN TO DESRB SILICA GEL BED, BTU/HR 
HEAT REMOVED BY THE HEAT EXCHANGER, BTU/HR 
AVG Q FROM DSRBNG SIL GEL TO CABIN, BTU/HR 
AVG Q FROM DSRBNG MOL SIV TO CABIN, BTU/HR 
H20 ADSORBED IN SIL GEL BED 11, LBM 
H20 ADSORBED IN SIL GEL BED 12, LBM 
C02 ADSORBED IN MOL SIV BED 11, LBM 
C02 ADSORBED IN MOL SIV BED 12, LBM 
H20 ADSORBED IN PRESENT SIL GEL BED, LBM 
C02 ADSORBED IN PRESENT MOL SIV BED, LBM 
H20 DESORBED IN PRESENT SIL GEL BED, LBM 


095 



SVHSER 10639 


UNITED 

TECHNOLOGIES 


TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 331 

97 

0.0 

H20 DESORBED IN PRESENT MOL SIV BED, LBM 

VARY 331 

98 

0.0 

H20 ADSORBED LAST CYCLE, LBM 

VARY 331 

99 

0.0 

C02 ADSORBED LAST CYCLE, LBM 

VARY 331 

100 


CYCLE CURRENTLY RUNNING 

VARY 331 

101 


FAN EXIT TEMPERATURE, F 

VARY 331 

102 


ADSORBING SIL GEL BED EXIT TEMP, F 

VARY 331 

103 


ADSORBING MOL SIV BED EXIT TEMP, F 

VARY 331 

104 


DESORBING SIL GEL BED EXIT TEMP, F 

ID** 332 


EDC/MOL SIEVE HEAT EXCHANGER FOR SYSTEM #1 

KBAS 332 


49 1 

512 0 1 333 

NSTR 332 

2 


VARY 332 

65 

944.0 

HEAT LOAD FROM EDC OR MOL SIEVE ( BTU/HR ) 

ID** 583 




ID** 583 


C02 REMOVAL SYSTEMS *2 FOR ARS 12*hhhhhhhhhhhhhhhhhhhhhhhh< 

ID** 583 




ID** 583 


EDC C02 REMOVAL SUBSYSTEM 

KBAS 583 


76 6 

356 2 3 -405 2 3 334 

NSTR 583 




KARY 583 

16 

30 

NUMBER OF CELLS 

VARY 583 

65 


HEAT TO BE REMOVED BY EDC HEX ( BTU/HR ) 

VARY 583 

68 


ACTUAL CELL CURRENT DENSITY (AMP/SQ-FT) 

VARY 583 

69 

11.00 

DESIGN CELL CURRENT DENSITY (AMP/SQ-FT) 

VARY 583 

70 

3.00 

DESIGN PC02 IMMHG) 

VARY 583 

71 

0.001736 

C02 TRANSFER RATE I LBM-C02/AHP-HR ) 

VARY 583 

72 

0.5 

LNIT CELL AREA (SQ-FT/CELLJ 

VARY 583 

73 

70.00 

CELL OPERATING TEMP (F) 

VARY 583 

74 

14.7 

CELL OPERATING PRESSURE (PSIA) 

VARY 583 

75 


MASS FLOW OF WATER PRODUCED ILBM/HR) 

VARY 583 

76 


CURRENT GENERATED (AMP) 

VARY 583 

77 


POWER GENERATED (WATTS) 

VARY 583 

78 


02 CONSUMED ILBM/HR) 

VARY 583 

79 


C02 REMOVED ILBM/HR) 

VARY 583 

80 

0.03 

H2 CONSUMED ILBM/HR) 

ID** 584 


SAWD C02 REMOVAL SUBSYSTEM 

KBAS 584 


73 

356 2 3 419 2 3 385 

NSTR 584 




ID** 333 


MOL SIEVE C02 REMOVAL SUBSYSTEM 

KBAS 333 


84 40 

356 2 3 2 3 335 

NSTR 333 




VARY 333 

65 

60.0 

HALF CYCLE TIME, MINUTES 

VARY 333 

66 

1.0 

MIN PRESS OF DESORBING MOLE SIEVE BED, PSIA 

VARY 333 

67 

20.0 

C02 ACCUMULATOR PRESSURE, PSIA 

VARY 333 

68 

360.0 

MAX TEMP OF DESRB MOL SIEVE BED, F 

VARY 333 

69 

180.0 

MAX TEMP OF DESRB SILICA GEL BED, F 

VARY 333 

70 

70.0 

CABIN AIR TEMPERATURE, F 

VARY 333 

71 

1.0 

FIRST TIME INTO COMPONENT: 1=TRUE, 0=FALSE 

VARY 333 

72 


HALF CYCLE TIME, SECONOS 

VARY 333 

73 


FULL CYCLE TIME, SECONDS 

..VARY 333 

74 


COMPUTATION TIME STEP, HOURS 

VARY 333 

75 

1.0 

FIRST HALF OF CYCLE: l^TRUE, 0=FALSE 

VARY 333 

76 

45.0 

HX COOLANT INLET TEMPERATURE, F 

VARY 333 

81 


COMPRESSOR POWER, BTU/HR 

VARY 333 

82 


FAN POWER, BTU/HR 

VARY 333 

83 


HEAT GIVEN TO DESRB SILICA GEL BED, BTU/HR 

VARY 333 

84 


HEAT REMOVED BY THE HEAT EXCHANGER, BTU/HR 

VARY 333 

85 


AVG Q FROM OSRBNG SIL GEL TO CABIN, BTU/HR 

^ VARY 333 

86 


AVG Q FROM DSRBNG MOL SIV TO CABIN, BTU/HR 

-VARY 333 

90 

0.0 

H20 ADSORBED IN SIL GEL BED *1, LBM 

VARY 333 

91 

0.0 

H20 ADSORBED IN SIL GEL BED *2, LBM 

VARY 333 

92 

0.0 

C02 ADSORBED IN MOL SIV BED *1, LBM 


C-96 
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TECHNOLOGIES 
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TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


VARY 

333 

93 


0.0 

C02 ADSORBED IN MOL SIV BED §2, LBM 



VARY 

333 

94 


0.0 

HZO ADSORBED IN PRESENT SIL GEL BED, 

LBM 


VARY 

333 

95 


0.0 

C02 ADSORBED IN PRESENT MOL SIV BED, 

LBM 


VARY 

333 

96 


0.0 

H20 DESORBED IN PRESENT SIL GEL BED, 

LBM 


VARY 

333 

97 


0.0 

H20 DESORBED IN PRESENT MOL SIV BED, 

LBM 


VARY 

333 

98 


0.0 

H20 ADSORBED LAST CYCLE, LBM 



VARY 

333 

99 


0.0 

C02 ADSORBED LAST CYCLE, LBM 



VARY 

333 

100 



CYCLE CURRENTLY RUNNING 



VARY 

333 

101 



FAN EXIT TEMPERATURE, F 



VARY 

333 

102 



ADSORBING SIL GEL BED EXIT TEMP, F 



VARY 

333 

103 



ADSORBING MOL SIV BED EXIT TEMP, F 



VARY 

333 

104 



DESORBING SIL GEL BED EXIT TEMP, F 



ID** 

334 


EDC HEAT EXCHANGER FOR SYSTEM »2 



KBAS 

334 


49 

1 

513 0 1 


385 

NSTR 

334 

2 





VARY 

334 

65 


944.0 

HEAT LOAD FROM EDC OR MOL SIEVE ( BTU/HR ) 


ID** 

335 


ACCUMULATOR FOR C02 REMOVAL UNIT #1 IN ARS #2 



KBAS 

335 


30 


-331 2 3 


336 

NSTR 

335 

00000 

FLUID TEMP EQUALS INLET TEMP. 



VARY 

335 

69 


1.10 

TOTAL MASS OF FLUID IN TANK, LBM 



VARY 

335 

70 


70.0 

FLUID TEMPERATURE IN TANK, F 



VARY 

335 

71 


4.75 

TANK VOLUME, CUBIC FEET 



VARY 

335 

72 


30.0 

FLUID PRESSURE IN TAMC, PSIA 



VARY 

335 

80 


1.10 

MASS OF C02 IN TANK, LBM 



ID** 

336 


ACCUMULATOR FOR C02 REMOVAL UNIT *2 IN ARS *2 



KBAS 

336 


30 


-333 2 3 


385 

NSTR 

336 

00000 

FLUID TEMP EQUALS INLET TEMP. 



VARY 

336 

69 


1.10 

TOTAL MASS OF FLUID IN TANK, LBM 



VARY 

336 

70 


70.0 

FLUID TEMPERATURE IN TANK, F 



VARY 

336 

71 


4.75 

TANK VOLUME, CUBIC FEET 



VARY 

336 

72 


30.0 

FLUID PRESSURE IN TANK, PSIA 



VARY 

336 

80 


1.10 

MASS OF C02 IN TANK, LBM 



ID** 

341 







ID** 

341 


02 


****( 

*** 

ID** 

341 







ID** 

341 



STATIC 

FEED SOLID POLYMER ELECTROLYSIS 



KBAS 

341 


77 

2 

417 2 3 23 


342 

NSTR 

341 







KARY 

341 

16 


1 

LIGHTSIDE C0NTINU0US=1 ,DARKSIDE =0 



KARY 

341 

17 


20 

NUMBER OF CELLS 



VARY 

341 

65 



TOTAL HEAT TO BE REMOVED BY SPE HX 1 BTU/HR) 

VARY 

341 

66 



02 FLOW RATE TO CABIN ( LBM/HR) 



VARY 

341 

67 



SPE HATER DEMAND ( LBM/HR) 



VARY 

341 

68 



HATER VAPOR FLOH TO CABIN (LBM/HR) 



VARY 

341 

69 



CELL CURRENT (AMPS) - GPOLY CALC. 



VARY 

341 

70 


200.0 

CELL OPERATING PRESSURE (PSIA) 



VARY 

341 

71 


155.0 

CELL OPERATING TEMP (F) 



VARY 

341 

72 


29.33 

NOMINAL CELL CURRENT (AMP/CELL) 



^ ID** 

591 



KOH ELECTROLYSIS SUBSYSTEM 



KBAS 

591 


85 


417 0 1 


342 

NSTR 

591 







ID** 

342 


02 

GENERATION HEAT EXCHANGER FOR SYSTEM *1 



KBAS 

342 


49 

1 

514 0 1 


343 

NSTR 

342 

2 






VARY 

342 

65 



HEAT LOAD ELECT CELLS (BTU/HR) GPOLY1 

CALC 

ID** 

343 


02 



HHt 

- ID ** 

343 







-ID** 

343 



STATIC 

FEED SOLID POLYMER ELECTROLYSIS 



KBAS 

343 


77 

2 

■417 2 3 2 3 


344 


C-97 
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UNITED 

TECHNOLOGIES 

omaflomroK] 


TABLE C-7 (CONTINUED) 

INPUT DATA FOR SPACE STATION MODEL 


KARY 

343 

16 

1 

LIGHTSIOE 

CONTI NU0US=1 ,DARKSIDE 

=0 


KARY 

343 

17 

20 

NUMBER OF 

CELLS 




VARY 

343 

65 


TOTAL HEAT TO BE 

REMOVEO BY SPE 

HX (BTU/HR) 

VARY 

343 

66 


02 FLOW RATE TO CABIN ( LBM/HR ) 



VARY 

343 

67 


SPE WATER 

DEMAND 

( LBM/HR) 



VARY 

343 

68 


HATER VAPOR FLOW 

TO CABIN ( LBM/HR) 


VARY 

343 

69 


CELL CURRENT (AMPS) - GPOLY CALC. 


VARY 

343 

70 

200.0 

CELL OPERATING PRESSURE (PSIA) 



VARY 

343 

71 

155.0 

CELL OPERATING TEMP IF) 



VARY 

343 

72 

29.33 

NOMINAL CELL CURRENT (AMP/CELL) 



ID** 

593 


KOH ELECTROLYSIS SUBSYSTEM 




KBAS 

593 

85 

-417 0 1 




344 i 

NSTR 

593 








ID** 

344 

02 GENERATION HEAT EXCHANGER FOR SYSTEM *2 



KBAS 

344 

49 

> 1 

515 0 1 




395 ; 

NSTR 

344 

2 







VARY 

344 

65 


HEAT LOAD 

ELEC CELLS (BTU/HR) GP0LY1 CALC 


TABL 

1 

1 

2 

14 0 

LIN 

LIN 



TITL 

X 

2 CREWMAN METABOLIC RATE ( BTU/HR ) VS MISSION TIME 

(SEC) 


VALU 

1 

10 21 

0.0 

24300 . 

28800. 

42300. 

43200. 

46800. 

VALU 

X 

11 2D 

300.0 

300.0 

633.4 

633.4 

450.0 

450. 

VALU 

X 

12 21 

54000. 

61200. 

64800. 

68400. 

72000'. 

77400. 

VALU 

X 

13 2D 

633.4 

633.4 

450.0 

450.0 

550.0 

550. 

VALU 

X 

14 21 

83700. 

86400 . 





VALU 

X 

15 2D 

300.0 

300.0 





TABL 

z 

X 

2 

8 

LIN 

LIN 



TITL 

z 

2 PRESSURE CONTROL SUBSYSTEM REGULATOR FLOWRATE CURVE 


TITL 

z 

3 N2 

OPENING 

FLOWS (FROM JULY 1980 

PCS TESTING AT JSC ) 


TITL 

z 

4 N2 

OPENING 

FLOWS VS TOTAL 

PRESSURE (PSIA) 



VALU 

z 

10 21 

0.0 

14.500 

14.510 

14.563 

14.583 

14.640 

VALU 

z 

XX 2D 

67.0 

67.0 

25.0 

7.0 

1.0 

0.5 

VALU 

z 

12 21 

14.748 

100.0 





VALU 

z 

13 2D 

0.0 

0.0 





TABL 

3 

X 

2 

8 

LIN 

LIN 



TITL 

3 

2 PRESSURE CONTROL SUBSYSTEM REGULATOR FLOWRATE CURVE 


TITL 

3 

3 N2 

CLOSING 

FLOWS (FROM JULY 1980 

PCS TESTING AT 

JSC) 


TITL 

3 

4 N2 

CLOSING 

FLOWS VS TOTAL 

PRESSURE (PSIA) 



VALU 

3 

10 21 

0.0 

14.590 

14.625 

14.658 

14.660 

14.748 

VALU 

3 

11 2D 

67.0 

67.0 

11.0 

7.0 

0.8 

0.5 

VALU 

3 

12 21 

14.813 

100.0 





VALU 

3 

13 2D 

0.0 

0.0 





TABL 

4 

1 

3 

3 14 

LIN 

LIN LIN 



TITL 

4 

2 CREWMAN LATENT LOAD (BTU/MAN-HR) VS TIME (SEC) 

AND TEMP 

(F) 

VALU 

4 

10 31 


0.0 

24300. 

28800. 

42300. 

43200. 

VALU 

4 

11 3D 

65.0 

70.0 

70.0 

253.375 

253.375 

90.0 

VALU 

4 

12 3D 

70.0 

70.0 

70.0 

305.0 

305.0 

135.0 

VALU 

4 

13 3D 

75.0 

70.0 

70,0 

363.375 

363.375 

180.0 

VALU 

4 

14 31 


46800. 

54000. 

61200. 

64800. 

68400. 

— VALU 

4 

15 3D 

65.0 

90.0 

253.375 253.375 

90.0 

90.0 

VALU 

4 

16 3D 

70.0 

135.0 

305.0 

305.0 

135.0 

135.0 

VALU 

4 

17 3D 

75.0 

180.0 

363.375 363.375 

180.0 

180.0 

VALU 

4 

18 31 


72000. 

77400. 

83700. 

86400. 


VALU 

4 

19 3D 

65.0 

175.0 

175.0 

70.0 

70.0 


VALU 

4 

20 3D 

70.0 

225.0 

225.0 

70.0 

70.0 


VALU 

4 

21 3D 

75.0 

280.0 

280.0 

70.0 

70.0 


TABL 

5 

1 

2 

4 

LIN 

STP 



_TITL 

5 

2 NUMBER OF 

PEOPLE IN HABITAT VS. 

TIME > SECONDS 



-VALU 

5 

10 21 

0.0 

28800. 

79200. 

86400. 



VALU 

5 

11 2D 

8.0 

8.0 

8.0 

6.0 



TABL 

6 

1 

2 

4 

LIN 

STP 
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TITL 

VALU 

VALU 

TABL 

TITL 

TITL 

TITL 

VALU 

VALU 

TABL 

TITL 

TITL 

TITL 

VALU 

VALU 

PLOTO 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

PLOT2 

ENDC 


6 2 NUMBER OF PEOPLE IN LABORATORY VS. TIME > SECONDS 

6 10 21 0.0 28800. 79200. 86400. 

6 11 2 D 0.0 0.0 0.0 0.0 

7 12 6 LIN LIN 

7 2 PRESSURE CONTROL SUBSYSTEM REGULATOR FLOWRATE CURVE 

7 3 02 OPENING FLOWS (FROM JULY 1980 PCS TESTING AT JSC) 

7 4 02 OPENING FLOWS VS TOTAL PRESSURE (PSIA) 

7 10 21 0.0 14.510 14.565 14.666 14.700 100.000 

7 11 2D 10.0 10.0 0.85 0.2 0.0 0.0 

8 12 6 LIN LIN 

8 2 PRESSURE CONTROL SUBSYSTEM REGULATOR FLOWRATE CURVE 

8 3 02 CLOSING FLOWS (FROM JULY 1980 PCS TESTING AT JSC) 

8 4 02 CLOSING FLOWS VS TOTAL PRESSURE (PSIA) 

8 10 21 0.0 14.605 14.672 14.745 14.819 100.000 

8 11 2D 10.0 10.0 0.6 0.25 0.0 0.0 


1 2 
1 4 

1 94 

1 98 
1 100 

2 2 

2 4 

2 94 

2 98 

2 100 

28 72 

131 1 

131 87 

135 1 

135 72 

141 10 

141 14 

202 33 

207 33 

331 1 

331 87 

335 1 

335 72 

341 10 

341 14 

402 33 

407 33 


HABITAT TEMPERATURE (F) 

HABITAT PRESSURE (PSIA) 

HABITAT 02 PRESSURE (PSIA) 

HABITAT DEM POINT (F) 

HABITAT C02 PRESSURE (MMHG) 

LABORATORY TEMPERATURE (F) 

LABORATORY PRESSURE (PSIA) 

LABORATORY 02 PRESSURE (PSIA) 

LABORATORY DEW POINT (F) 

LABORATORY C02 PRESSURE (MMHG) 

02 ACCUMULATOR PRESSURE (PSIA) 

HAB. C02 SUB tl ACCUM. INLET FLOW (PPH) 
C02 REMOVED BY HAB. SUBSYSTEM tl (PPH) 
HAB. SUB. tl C02 ACCUM EXIT FLOW (PPH) 

C02 ACCUM. PRESSURE (HAB. SUB. tl ) (PSIA) 
02 PROOUCED BY HAB. 02 GEN tl (PPH) 

H2 GEN FROM HAB. 02 GEN tl (PPH) 

H2 VENTED FROM HAB. 02 GEN tl (PPH) 

H2 TO C02 RED. FROM HAB 02 GEN tl (PPH) 
LAB. C02 SUB tl ACCUM. INLET FLOW (PPH) 
C02 REMOVED BY LAB. SUBSYSTEM tl (PPH) 
LAB. SUB. tl C02 ACCUM EXIT FLOW (PPH) 

C02 ACCUM. PRESSURE (LAB. SUB. tl) (PSIA) 
02 PRODUCED BY HAB. 02 GEN tl (PPH) 

H2 GEN FROM LAB. 02 GEN tl (PPH) 

H2 VENTED FROM LAB. 02 GEN tl (PPH) 

H2 TO C02 RED. FROM LAB 02 GEN tl (PPH) 
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C.4. 1 .2 Input Data SSDATA Description (Continued) 

CO 2 Removal 
. EDC 

. Molecular Sieve 
. SAWD 

The fifth section contains table data whereby parameters or 
conditions that vary with time may be input. For example, the 
number of people in crew #1 for the habitat can be varied with time 
to permit simulation of the crew moving about the station. 

C.4.1.3 Input Data Modification 

The user has various options to select. These options define the 
bussing of hydrogen, nitrogen, carbon dioxide, and process air. 
For carbon dioxide a further choice is provided between 
intramodular and intermodular bussing. To date, none of the 
bussing options have been checked; however , the architecture and 
logic is in place for these options. 

The process air bus option provides a path around the station for 
process air to flow to the various ECLS equipment. Without a bus, 
air is simply drawn from the room. 
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C. 4 . 1 . 3 Input Data Modification (Continued) 

An intraircdule hydrogen bus causes any hydrogen generated from 
either of two units in the module to be dumped to a common line. 
The same exists for carbon dioxide but with the addition of a COL 
accumulation in each module and no accumulation with each CO^ 
removal unit. For an intermodule CO 2 bus, the CO 2 from all CO 2 
removal units dump to a common line with only one CO 2 accumulator 
for the station. 

At present, the nitrogen bus logic is not in place either in the 
flow connections or in the subroutines themselves where ^ purging 
needs to be modeled. 

The user also can select which type of unit to perform an ECLSS 
function. The input setup shown in Table C-7 has Bosch for C0 2 
reduction, molecular sieve for C0 2 removal, and solid polymer 
electrolysis for oxygen generation. To swap one unit for another 
to perform a function, simply make the component number the one for 
that function according to the following table: 
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Function 

Location 

Unit 

Number 

CC >2 Reduction 

Habitat 

1 

CC >2 Reduction 

Habitat 

2 

CC >2 Reduction 

Laboratory 

1 

CC >2 Reduction 

Laboratory 

2 

CO 2 Removal 

Habitat 

1 

CO 2 Removal 

Habitat 

2 

OO 2 Removal 

Laboratory 

1 

CO 2 Removal 

Laboratory 

2 

Op Generation 

Habitat 

1 

O 2 Generation 

Habitat 

2 

O 2 Generation 

Laboratory 

1 

O 2 Generation 

Laboratory 

2 

Units that are not used 

in the simulation 

should be 


above according to Table C-8. 
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Component 

Number 


121 

123 

321 

323 

131 

133 

331 

333 

141 

142 

341 

343 

numbered 500 or 
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TABLE C-8 

COMPONENT NUMBERS FOR UNUSED UNITS 


Component 

Number 


540 

541 

542 

543 

550 

551 

552 

553 

554 

555 

560 

561 

562 

563 

570 

571 

572 

573 

580 

581 

582 

583 

584 

585 

590 

591 

592 

593 


Equipment 


Unit 

Location ^ um ^ )er 


Sabatier 

Bosch 

Sabatier 

Bosch 

EDC 

SAWD 

Molecular Sieve 
EDC 
SAWD 

Molecular Sieve 
SPE 
KOH 
SPE 
KOH 

Sabatier 

Bosch 

Sabatier 

Bosch 

EDC 

SAWD 

Molecular Sieve 
EDC 
SAWD 

Molecular Sieve 
SPE 
KOH 
SPE 
KOH 


Habitat 

II 


II 


Laboratory 

n 


\ 


1 

1 

2 

2 

1 

1 

1 

2 

2 

2 

1 

1 

2 

2 

1 

1 

2 

2 

1 

1 

1 

2 

2 

0 

1 
1 
2 
2 
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C.4.1.4 Program Output 


Five output files are generated; three are tabular data and two are 
for plots. Table C-9 shows the output data for the input file 
shown in Table C-7. As discussed earlier, plots are generated 
using the CAETMS software ^ . Plots generated are presented in 
Figures C-l through C-20. 

Operation Using the Langley Prime Computer 

For instructions on installing and using a program from Hamilton 
Standard's IBM to Langley's PRIME, please refer to instructions 
provided in the ECLSB User's Manual [1J , Section 4.2. 


C-104 


SVHSER 10639 


0r iginal pact? 
of poor, *ge is 
Roor quality 


5 

1 

1 cm a 

-J 

1 0 UJ 

u. 

1 0 at 


1 

UJ 

1 z 


1 CM UJ 

3 

1 0 us 
1 


CM 2 
O UJ 

IU 

us 


U uj 

u at 

< a. 


UJ u. 

5 cm 
8 
y_ 

as 


53 

o u 

u 


— 

1 X 
t (0 

g 

UJ 

1 <A 

1 UJ 

1 at 
1 a 

h- 

1 « 

UJ 

! g} 

< 

1 CM UJ 

1 0 at 
1 a 

a. 

1 i/i 

>- 

1 CM g 

1 

1 O UJ 
1 i> a 
1 & 


S2 


X I- 
uj a 


IIIIISSSls 88333333 3 3333 5555555555 **!?3333333 ***. *. 

dddddddddddddddddddddddooooooooooooo ooooooooooooo 

SR! KSSSl 88 8888888188888888888888888888 8 88888888888 

ddddddddddddddddddoddddooooooooooooo ooooooooooooo 

iallsIIIISMMMMHnsMMMMlMMSSSSSMSSMS* 


0 4 4 
eft CM CM 


O'* O' 4 4 
CM CM CM CM 


4 On 
CM CM 


O' O' 

CM CM 


O' CO 
CM CM 


O' O' 

CM CJ 


O' O' o o 
CM CM Ift Ift 


OOH 

eft eft eft 


o O O' 
eft eft cm 

ooo 

ooo 

ooo 


O' O O' O' 
CM eft CM CM 

o o o o 
o o o o 
o o o o 


O' O' 

CM CM 

o o 
o o 
o o 


O' O' 

CM CM 

O O 

O O 

o o 


oooooooooooo 


ooo 

ooo 

ooo 


o o o o 
o o o o 
o o o o 


o o 
o o 
o o 


o o 
o o 
o o 


O' CO 
CM CM 

CO CO 
rH «H 
eft eft 

do 

O' O' 
Lfl Ift 
eft eft 


CO CO 

CM CM 

CO CO 

H rH 

eft eft 
o o 

O' O' 

m w 
eft eft 


O' O' O' O' 
CM CM CM CM 

CO CO 00 CO 

H H H H 

eft eft eft eft 
■ • • * 
o o oo 

O' O' O' O' 

m m m m 

eft eft eft eft 


O' o o 
cm eft eft 

co CO co 

HHH 

eft eft eft 
ooo 

O' O' O' 

m m m 


O' O' O' o 
CM CM CM eft 


OOH 

eft eft eft 


HHO 

eft eft eft 


O O' O' o* 

eft CM CM CM 


O O rH 

eft eft eft 


iH i-4 rH 

eft eft eft 


o o 
eft eft 


©O^O'OO'O'O'O'O'O'O'vOOOO'CMeftlftNO'HCMtfOCMCMeft'OrtO'f-J'O'OI^O'HefttftnOrHCMtffvOrHrHeft 


O' O' O' O' 

CM CM CM CM 


CM CM CM CM 
rH rH rH rH 

eft eft eft eft 


CM CM CM CM 

in m in m 

eft eft eft eft 


O' o O 
cm eft eft 

CM CM CM 

rH rH rH 

eft eft eft 
ooo 

CM CM CM 

in m in 
eft eft eft 


ooo 
eft eft eft 

CM CM CM 
rH rH rH 

eft eft eft 
ooo 

CM CM CM 

m m m 

eft eft eft 


O O' O' O' 
eft CM CM CM 

sssi 

eft eft eft eft 


ooo 
eft eft eft 

4 4 4 
ooo 
eft eft eft 


O O rH 
eft eft eft 

444 
ooo 
eft eft eft 


rH o 
eft eft 

4 m 

O O' 
eft cm 


OOOOOOOOOOOOO 


$$33 

en eft eft eft 


$33 

eft eft eft 


$3$ 

eft eft eft 


4 ift 
eft 
eft eft 


OOOOOOOOOOOOOO 


OOO 

ooo 

ooo 


o o o o 
o o o o 
o o o o 


o o 
o o 
o o 


oooooooooo 


ooo 

ooo 

ooo 


o o o o 
o o o o 
o o o o 


o o 
o o 
o o 


o o 
o o 
o o 


o o 
o o 
o o 


o o 
o o 
o o 


o o 
o o 
o o 


CM CM rH O O o 
$$$$$$ 


CT' 00 GO 
eft eft eft 
4 4 4 


rH rH O O 

$33$ 


O' O' oo 
eft eft eft 
4 4 4 


oo eft o 
eft cm o 

^HO 


o N rH 
N eft eft 
eft eft eft 


N. CM CM nO 
cm eft eft cm 
eft eft eft eft 


n0 O' 
CM CM 

eft eft 


o o o o o o o o o o oo®o® ®££®£®£ 

^ — — — 0 

o 
o 

o o o o o o o o o o o ® ££® ® ® O OOOOO OOO 

CM rH rH o O O O' 

$$$$333 

OOOOOOOOO 

lftKNrH4CMCM4'0 
hohhohhoo 
efteftenefteftefteftefteft 


CMCMCMrHrHrHOOO 

$ 3 $$$$$$$ 


OOO OOOO O OOOO OO OO OO OOpOOO 

--- “ “ cOfftCOrHeftCMeftOin 

CMCMOCMCMHrHCMrH 


eft in 

CM CM 

eft eft 


as 

eft eft 


O' 

©CMCMHrHCMrH© 

eftenefteftefteftefteftefteft 


O' O' CM 

eft eft K 
4 4 eft 

iooo 

o m eft 

rH O O 

eft eft eft 


o o oo 

O O rH rH 

O O 4 4 
Q O 4 4 

OOOO 

o O rH rH 
oo^'f 
O O vt ^ 

OOOO 

no K 00 eft 
OOOO 
eft cm eft eft 


oooooooo 


o 
o 

$ 

OOOOOOOOO 

ooo 


i O O CO 
eft eft eft 
4 4 4 


co I s - o 
eft eft o 
4 4 o 


o o 
o o 
o o 


$33 


O O <0 
eft eft eft 
vt M* 


O 

$ 

OOOOOOOOO 


o o 
o o 
o o 


eft 4 n© 
ooo 
eft eft cm 


co cm co 
ooo 
cm eft cm 


4 co 
o o 

CM CM 


N rH CO 
O CO N 
O eft eft 


oeftinnSHom 

rvr'.KKM>s.K^> 

rfteftefteftpfteftefteft 


so Nin 
vOMin 
eft eft eft 


O'CMCMN^^IflONCMlflNCOCMIfleJM'OKON'J'J 

eftefteftifteftefteftefteftefteftefteftefteftefteftefteftefteftefteft 


in co 
eft eft 

kSeftifteftefteneftefteniftefteft 


COOM’Nvt'tCOCOW^ 

M44eft44efteft4ifti 


o o s* 
NN>0 


COON'OCON'ON 


NsON 
M M M 


o in 

N vO 


44444444444444444 

HHHHHHHHHHHHHHHHH 


O H CO 

OOCO 

ooo 


cm in 
O' o 
o o 


CM eft co 
ooo 
ooo 


O «0 CM 

ooo 

O o rH 


44 m 

ooo 


4 in i 

rH O i 


oNin <0 

NsO'O'O 

4 4 4 4 
rH rH rH rH 

i 1 m ^ m> in 

I CM H H N 


osof'.ocoovorvots.fs.ocoe^coo 


COOM r'OfflNOC'N 
s0S>OMe''O4)M4M 


CO o 

n0 M) 


4- 4 


HHHHHHrHrHHHHHrlHHH rliH rtHHHHH H H 

^7HM)^~rH^^M>CMCMC0r-'.incO»-«<Oefth.rHe^eft<Uf^N 

HHHHHiHHHHHHHHHHHHHHHHHHHHrtrir, 

* * * k! eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft 


k o 

4 m 


eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft eft ift w m £ eft eft eft eft k> eft eft eft eft eft eft eft eft eft en eft rn rn^ 

'ZZZ'Z au m rH N c. m ^ in * <M« m * r* r* <P * o | <p ~ * •* £ 2 S J? if !2 3 S £ Si 5 2 


o eft 
o o 
in 4 

CM CM CM 

O «0 CO 

OCON 

lfl££ 

'0 0 4* 

ooo 
N S vD 

OHS 
S N ^ 


• HI K 

■ 35 

CM CM 

^ 4 

k so 
4- 4 


O O 
K s* 


ev o' 
sO v0 


O CM O 

so «n in 

4 4 4 

CM CM CM 
K rH K 

in in 4 
4 4 4 

K s. eft 

OOO 
sO so K 

CO so N 
M> 'O sO 


eft 4 o 
m 4 4 
4 4 4 

CM CM CM 
CM N eft 

4 eft eft 

4 4 4 

rH O 

OOO 

5 sO s 

(0 N vO 
sO M) vO 


Ift CO rH 
eft CM CM 

4 4 4 
CM CM CM 

o*in 

eft cm eo 
4 4 4 


CM K 
CM O 

4 4 

CM CM i 

s. eft i 

CM CM < 

4 4 ' 


M O O S O (0 


ooo 


s« s. k 
M> Me M> 


O O 
K m> 


o in 

S'. M> 


tt'St 

4 eft eft eft 
i CM CM CM CM 

i co in cm o 

i rH rH rH rH 

•4444 

O S«. 4 W 

OOOO 
N vfi M> N 

NnOvOCO 
M> M> 'O M> 


o o m 

S VO VO 

eft eft eft 

CM CM CM 

d uJ eft 

ooo 
4 4 4 


CM 4 

m> in 

eft eft 
CM CM 
cm eft 

© rH 

4 4 


m 4 
eft eft 


CM CM 

Kin 


o o 

4 4 


CO 'O 
eft eft 
eft eft 

CM CM 

Ift rH 

o o 
4 4 


S O CO 
CM CM rH 
eft eft eft 

CM CM CM 
O S» M> 

odd 

eft eft eft 


CM 4 rH S- 
1-4 0 0 0 

eft eft eft cm 

CM CM CM CM 
4 CM O o 

• • i • 

O O O CO 
eft eft eft eft 


o co 
o co 

CM CM 
CM CM 

rH sO 

O O 
4 eft 


«0 4 
K K 
CM CM 

CM CM 

4 CM 

d d 

eft eft 


eft in co K 
s. so in in 

CM CM CM CM 
CM CM CM CM 
rH O K sO 

d d d co 
eft eft eft ift 


cm 4 
m 4 

CM CM 
CM CM < 
4 CM 1 

d d 

eft eo 


rH CO 
4 eft 
CM CM 


CO <0 
eo eo 


CM40inOMeftrHinKK4rHM)rHeftCOefteftO'nKv04rHNOrHeft 


ooo 

N 'fl S 


O NO K 
\0 'O '£ 


O O 
S* vO 


O CO 
NO 


o o 

K sO 


O sO 
sO so 


o o 

K K 


CO O 
N 


OOO 
H) vfl N 


GO HD O' 
sO HD HD 


OOOO 
S M S N 

O N CO O 
vO ^ H> vO 


O O 

so s 


CO o 

vO K 


O O 
sO K 


M> CO 
sO H> 


OOOO 
N « sO N 


O CO S ^ 
S HD vO ''O 


O O 
K sO 


O K 
sO H) 


44444444444444444444444444444'r'T'X'XM-^^| 

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhmi 


444444444444444444444444444444444 
rH rH rH rH ^H rH ^H 

OinC0<MO4K4Oin«nrH 
HCMCMCMrHCMeftCMCMeft 

efteftefteftefteftefteftefteftefteftefteftefteftefteftefteft 


4 4 4 4 4 4 4 


S 


CM </? 
O UJ 
CC 
CL 

CM Vi 
O UJ 

u at 

a 


x K 
uj a. 


co S 

< UJ 
X H 


O 4 K 
O O CO 

OOO 


t 0 m eo m k 

1 fls On 0% Qn 

>00000 


ooo 


CO O 1 
o o . 


83S 

ooo 

efteftefteftrfteftefteftefteftefteftefteftefteftefteftefteftfft 


O' co o s> 1 

o O rH rH I 

r( H H H 1 


rH CO O 4 
, eft cm eft eft 

rl rH H H 


rH'0O4O'ft4O©S. 

efteftCMrft4efteft44eft 


o eft o 
o o K 
CONS 

CM CM CM 

OOH 


O O' CO 

m 4 4 


rH CO O' 

s h> in 

s. s. K 

CM CM CM 

4 CO CM 

N M H 
4 4 4 


CO eft CO 0 s rH 

4 4 eft CM CM 

s. rs. K K s» 

CM CM CM CM CM 

5 eft 4 m CM 

d d 4 4 4 

4 4 4 4 4 


S. O' rH 
rH O O 
K K K 

CM CM CM 

<S H) H) 

K ' K '$ 


4 4^ 

SHOIftHMOCOlflOO 


o m ' 
o co 1 

K H> > 
CM CM 1 

o' m ■ 

eft eft 1 
4 4 


I K O' rH O 
I N HD H> H> 
i H H H H 
• • • • 
I CM CM CM CM 

i Ift CM CM CM 

*4444 


m 4 

m 4 

H> H> 
CM CM 
4 rH 
CM CM 

4 4 


O' s- 
eft eft 

sO H) 
CM CM 
o O' 
CM rH 

4 4 


O' *6 

CM CM 
HD H> 

CM CM 

o m 

eft cm 
4 4 


eft rH O O 
rH rH rH O 
H H H H 

CM CM CM CM 
CM rH O QO 
CM CM CM rH 

4 4 4 4 


lM>K4ineftm<S40'CMrHrHKS 


O O O' 
K K vO 


OOO 
ri sO ri 


O' o o 
H> S S 


O' O O O' O' 

H> s s •n M> 


0 0 4 
s. K H> 


O O' i 
K sO I 


i O' O' 4 O 
! H vO M S 


O 4 
S» H> 


O' o 
NO k 


4 O 
HD S 


O' O O O' 
sO K K H> 


CM rH 
O' 4 

in in 

CM CM 

no in 

rH rH 

4 4 
>0 4 
d O 

NO s- 


nO k eo o 
co s* s* s* 
m m in m 

CM CM CM CM 

CM rl O 
• • • • 
rH rH rH rH 

4 4 4^ 
rH sO O eft 

0 4 0 0 

5 H) S S 


eft rH 
NO NO 

in in 

CM CM 
CM K 

CM rH 
4 4 

4 ift 

O' O 
nO S. 


O' S* 

S in 

CM CM 

in 4 

rH rH 

4 4 
CM O 

d o 

sO S. 


eft eft 

sO s 

S eft 
m 

CM CM 
eft rH 
rH rH 

4 4 
sO K 

O 4 

K sO 


O 4 4 H> 1 

eft CM CM H I 

in m m in 1 

CM CM CM CM 1 

O 4 CO S ' 

rH O O O < 

4 4 4 4 


nO 4 CM 'O O 


O' O O O' 1 

vO S S HD I 


OOOOOOOOOOOOOOOOOOOOOO 


OOOOOOOOOOOOOOOOOOOOOOO 


sfi rH MD 
rH CM CM 


H sD rl sO H 

eft eft 4 4 tn 


NO H nO 
m no no 


I sO H rH 
1 CO 4 4 O 


H> rH - 
O rH < 


I H> rH 
I CM eft 


nO rH H> rH 

eft 4 4 m 


H> rH 

m vo 


sO H nO rH 
nO S S flO 


N© rH 

CO 4 


N© rH 
O' O 
rH CM 


M> rH 
O rH 

CM CM 


nO rl C H 
rH CM CM Ift 
CM CM CM CM 


0105 


2<+1 . 0 1 70 . 3 1 40 . 5 1 2 . 510 1 3 . 142 1 . 69 1 70 . 


SPACE STATION OUTPUT PARAMETERS TABLE 1 


SVHSER 10639 


ORIGINAL PAGE IS 
OF POOR QUALITY 


CM O 
O Ul 
U CL 


000000000000000000000000000 0 000000000 0 0 00000 0*000 0 


12 

s 


CM UJ 

o <5 


3888888888888888388888888888883883888888838888888 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


CM 2 

o ^ 

s 


S oooooooooooooooooooooooooopoopoQoooooooooooooooo 
uluiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiutuiukuiuiuiuiuiuiuiinuiuiutuiuiuiuiui 


3 


S opooooooooooopooooooooooooooooooopoopQoooooooooo 
uiuiuiutuiinuiuiuiuiuiuiuii^uiuiuiuiuiiAutuiuiuiuiuiuiuiuiuiiAuiuiuiutuiinuiuiuiuiuiutuiuiuiuiui 


S3 

U 111 

as 


9 3 


«SO^NOMNONH^N9'>N«0 > >N>OOM(ONIO^Hit(ONUHONU)»MNO(MUtO^NOmSO^CON 

rH < 

Kl I 


Os <Js O O 
MNKIM 


OHHH 
M M M M 


N H H O ^ 
WMMMN 


O' O 
*1 Kl 


O O iH i 
M M M I 


I CM CM i 
I M M I 


I rH O O' © O O i 
IM WNWMMI 


i in * 

i rH i 
I Kl I 


I Kl I 
I U| i 


O O O < 
W W M I 


I H H N 
I fO M M 


CM CM CM 

ki ki ki 


H O O 
WWW 


U)M(OOMinNON^NlASNOMUt(OONMCOKI«OsOCa««OMlA<OHU)COOHMNONIA(OHmsOOsN 


2 


O' O' O' O 

CM CM CM ro 


O O O P-4 
M Kl M M 


HHHOCs 
M M M M ftl 


Os O 
CM Kt 


O O O 
Nl Kl Kl 


CM p 

rH rH 
Ml Ml 


HOO^OOO 
Ml Ml CM Ml Ml Ml 


CO 
H 

Ml Ml Ml Ml Ml Ml Ml 


HHHHNHO 


o o o 

Ml Ml Ml 


I iH CM CM 
► Ml Ml Ml 


rH O O 
Ml Ml Ml 


111 U. 

5 CM 

o 
u u 
u 
< 


a 


$$$$ 
CM CM CM CM 


U) Ul U| U| 
Os O' Qs O* 
CM CM CM CM 


$32 

CM CM CM CM CM 


OOOOOOOOOOOOO 


CM CM 
O © 


CM CM CM 
O O O 


CM CM 
© © 


^ CO CO 
CM CM CM 


<0 (0 CO 
CM CM CM 


SKK 

CM CM CM 


U| U| U| 
h>.fs.rs. 
CM CM CM 


ui m ui 

rs.rs.rs. 
CM CM CM 


U| o o 

rs.hs.fs. 
CM CM CM 


ooooooooo* 


O O O 

U| U| U| 
H H H 
Kl Kl Kl 


OOO 

ui in ui 
H H H 
Kl Kl Kl 


O O O 

ui ui ui 

H rl H 
Kl Kl Kl 


OOO 

Ul CO CO 
H H H 
Kl Kl Kl 


U| U| U| U| 
Kl Kl Kl Kl 
Kl Kl Kl Kl 


Ul U| U| U| 
Kl Kl Kl Kl 
Kl Kl Kl Kl 


U| U| U| <0 CO 
Kl Kl Kl CM CM 
Kl K| Kl Kl Kl 


CO CO 
CM CM 
Kl Kl 


<0 CO CO 
CM CM CM 
Kl Kl Kl 


P <0 
CM CM 


CO HH 
CM CM CM 
Kl Kl Kl 


CM CM CM 
Kl Kl Kl 


OOOOOOOOOOOOO 


© o 

f o 

3 


OOOOOOOOOOOOO 


I CM ( 
l Kl I 


OOO O O OOOOOOOOOO 


O IH O O 

§13? 


Os CO <0 hs 
Kl Kl Nl Kl 
<t t <* 9 ^ 


hs o O O O 
Kl O O O O 
9-0000 


<h <h CO 
Kl Kl Kl 
st f t* 


fs sO 
Kl Kl 

o o 


o o o 
o o o 


O o OS 

33? 


© -t Kl 

o 3- t 


CONS 
Kl Kl Kl 
t t t 


so hs o 

Nl H O 
st H o 


O O O 

o o o 
o o o 


ooooooooooooooooooooooooooooooooooooooooooooo 


5 cm 

o 
o o 

a 


:33: 


i O 9s Os CO 

' st Kl Kl Kl 

■ 3 - st st <t 


3; 


co o o o 

. Kl O O o 

st st O O O 


81: 


i OS O' 

Kl Kl 
st st 


CO hs 
Kl Kl 
st -t 


o o o 
o o o 
o o o 


O O ON 

333 


> O O O 
' O st st 

1 o t vt 


POP 
Kl Kl Kl 
st st st 


hs so ui 
Kl Kl U| 
t st Kl 


O O O 
O O O 
O O O 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO* 


>0000000000000000 


cm : 
O I 

u : 


O O Ul P 
Os O Os CQ 
CM Kl CM CM 


p p 9 > i -4 
O' O' <0 O' 

CM CM CM CM 


st O hs pM Kl 
Os ^h CO O' CQ 
CM CM CM CM CM 


Kl P 
Os p 
CM CM 


CM O' O' 

POP 

CM CM CM 


32 

CM CM 


*4 •& P 

CO P hs 
CM CM CM 


p CM U| 
CO P K 
CM CM CM 


OOP 
NPN 
CM CM CM 


N (OH 
rs rs rs 
CM CM CM 


Kl N- st 

hs hs hs 

CM CM CM 


CM fs. Os 
fs hs p 
CM CM CM 


HOlflOPPOHli 1 <tK|OsvOMMKIOHO>rlNlNtfOPPPHSHHN« 0 «NN^OII|^NKUflHNHNH 

KltKIKIKIKIKIKlKlKICJCMCMKICMCMKIKICMCMCMCMCMCMHCMMCMi-ICMCMHi-ICMHpHHCMCMr-fCMCMCMCMKIKIKIKIKl 

KIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKIKI 


P O hs co 

p N p p 


OPhsOsOshspOsp 
hs 9 p p p p p p p 


ONPOPNOsOsNpO'PONPOPfSsOsOsppOspOhspOPhsOOspOsOOs 
Spphs>pppppppphppSppPPPPpphspphsppNppsOSp 

ttt'tstt'tst'ttt'tttt'tst't't't'tst'tst'tt'tst^'tst't'tt’tt'tttt't't'tststtststst 

HHHHHHHHHHHHHHHHHrtHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 


CM UJ 
O CL 

a 


hs CsJ ui o 

St P st U| 


U| rH 
Ul U| 


O Ul 

as 


U| CM st hs f 
ui ui U| ui U| 


9>Klh-FMh>M>i-^p-lCOp-|KIOPOsCMp^CMN.hsstPOsPfHtPKIOshs<MCMPOKIOs 

PPPPPpPPPPPPPPPPPPPPPPPP^sOPhsPPhsrSssOfvKsfl 

HHHHrlrlHHHHHrtHHHHHHHrtHHHHHHHHHHHHHHHH 


MKIPPPMPPWPPWPPPPPPPMMWWPPKIKIKIKIKIPKIPKIKIKIKIKIKIMKIWPKIKIPKIKIP 

UJ st P CM < 


CM tf{ 
O Ul 
O CL 


K 9 > O N 
Kl CM CM iH 
CM CM CM CM 


p p 
•H O 
CM CM 


CM iH 
O O 
CM CM 


p Os p Kl P 

Os p p p fs. 


P st Kl 
P P P 


P O Os 
P P st 


3 


P CM 
Kl Kl 


NPM 
CM CM rH i 


S CM Os 
Qs p 
I O O O 


hs CM CM 
P P P 
O O O 


P st P 

n. hs hs 

o o o 


os CM 
P hs 

o o 


CM O 

fs hs 

o o 


Kl N. hs 
hs fs. hs 

o o o 


CM CM CM CM 
P P P P 


CM CM 
st CM 


CM CM 

O Os 


CM CM 
P P 


CM CM CM 

P 73 


CM CM CM 

rH © 9 


CM CM CM 
h> p p 


CM CM 

i -4 Os 


CM CM CM < 
Mf 0 * K " 


I CM CM CM • 
I P Kl CM i 


I CM CM CM 
I O P h^ 


CM CM CM 

p rH hs 


CM CM CM 1 

uiT t i 


I CM CM 
I Kl Kl 


CM CM 
Kl Kl 


CM CM CM 
K> >t Ch 


X H 
ui ft. 


os p p p 
Kl Kl Kl Kl 


P P 
Kl Kl 


P hs 
Kl Kl 


hs hs 
Kl Kl 


hs h. CO 

Kl Kl Kl 


P P h. 
Kl Kl Kl 


hs hs K 
Kl Nl Kl 


hs p 
Nl Kl 


fs | 

Kl I 

pKIKlHphsfS'tHPHK)pK!H!pMphhs't*HfsHes2pKINIOPhshs , itiHhsr-4CMpNlKIHprsrsstHp<-4Klp 


P hs hs | 
Kl Kl Kl I 


■ hs fs h I 
I Kl Kl Kl I 


hs p p 

l Kl Kl Kl 


P P fs 
Kl Nl Kl 


fs fs hs 
Kl Kl Kl 


fs fs 

Kl Kl 


fs fs 
Kl Nl 


h h co 

Nl Kl Kl 


a 


r u. 


on o o> o 

p hs P fs 


O On 

fs P 


ON O 
P fs 


O ON 
fs P 


O O O' 
fs fs. p 


O' O O 

P fs fs. 


On 9 > O • 

P p fs I 


\ ON { 
> P I 


I O' o ON 
MNP 


O On 9 > I 
fs p p I 


> O On O 

> fs p fs. 


O O' o 

fs p Ns 


Os O O 
P fs N 


O' O 
p fs 


O O' 
fs p 


O O O' 

hs N p 


O' O fs CO 

p fs p p 


O P 

fs p 


hs O' 

P P 


O fs 
fs p 


fs o O 

p hs fs 


hs O rH 
p fs fs 


O P hs < 
fs p p I 


> P O' 
' P P 


O rH p 
N N p 


ON O O' 
p hs p 


O ON P 

hs p p 


OS © CM 
PNN 


fs On CM 

P P fs. 


'ttt'ttt't't't'tt't'tttttt't’t'ttt't'tt't't't't't'tt't't'ttt't'tvtt't'tt't 

HHHHHHHHHrtHHHHHHHHHHHHHHHHHHHHHHHHHrtHiHHrtHHHrtHH 


O' CM i 

p hs I 


rH Kl CM 
fs rs. rs 


t t t 

H HH 


CM {/} 

O uj 
CL 

a. 


Q t hs CM 

TTM't 


fsKICMfsONKIt'CMO 

tstt't'tttUIUI 


Ul CM Ul 
t Ul U| 
HHH 


Kl O O' 
Ul Ul 9" 


rH 9 - _ 

U| Ul U| P 


^3 


p o hs 

U| p U| 


:s 


O i-4 U| 
P P P 


U| O P 

Ul p p 


CD Kl 

ui p 


Nl O' 
P U| 


rH 9 - O 
P P P 


I* I* — W^MWfOMMW^KIrtfAKIKIKIKIKIKININIKININI Nl Nl NIKlNlNIKINININIKlNlNlNINI Kl Nl Nl Kl Nl Nl 

fs | — — — — 

rH ( 

t ' 

CM l 


CM S 
O uj 
o oc 
a 


Nl f-H rH O' 
O O Os <Q 
Ul Ul 9* -t 


S o- 

fs 

1 1 


Nl Nl ON 

fs hs p 

t t 't 


O U| p o 
P U| U| U| 
1 1 st t 


p rs ui 

Kl Kl Nl 

t >t t 


O' CM p I 
CM CM rH i 
9 * 9 - 9 - - 


CM CM CM CM 
CO Kl O 


CM CM 

ON 0) 


CM CM CM 
PPlil 


CM CM CM CM < 
Kl CM CM U| i 


I CM CM CM 

O CO ^ 


CM CM M i 
P <t I 


U| Kl 
O O 
t t 


rH O' O 
O On O' 
t Kl Kl 


Nl CM U| 
CO CO hs 

Kl Kl Kl 


O P 9 * 

fs p p 
Kl Kl Kl 


p On p 
p p fs 
Kl Nl Kl 


U| U| O' 
fs flO On 
K l Kl Kl 


wot 
H Kl 3 * 
t t -t 


p Kl Kl fs 

U| fs O' o 
-t t >t ui 


CM CM 
O 9 


CM CM CM 
CM CO P 


CM CM CM 
t fO CM 


CM CM CM 

O O O' 


CM CM CM 
O' f CM 


CM CM CM < 
Nl P CO i 


I CM CM CM 
I Kl hs O 


CM CM CM CM 
Nl P O U| 


I o o 

9- 9 . 


OOO 
t t t 


O O O rH 

9- 9-9-9- 


OOO 

Nt St Nt 


OOO 

t st Nt 


O O' 
9 - Kl 


rH O O I 

t ot- 


to o o 
9-9-9. 


O ON ON 
st Kl Kl 


On rH rH 

Kl t -t 


t t t t 

9 'CMCMHprsfs^tUtK!hs|'sHCOCM'tU|HpmUlCMUlH 9 , K|U|*iH^thsCOKIOCOHCMK! 


CM CM Kl 
-t st -t 


Nt t t __ _ __ 

O <H CO fs U| U| CM 


Kl K| ^ Uj 


P O 9 * o 


co r 

< Ul 


OS o ON o 
p fs p fs 


o O' 
fs p 


On o O 

P fs. fs. 


ON o- o o 
p p fs fs 


Os O O 
p fs fs 


O O' O' ( 
fs. p p | 


I O' o 
■ p fs 


O O On 
fs fs p 


O O On 
fs fs p 


O O O' < 
fs hs p 1 


' ON o O 
> P fs fs 


O' O O 
p fs rs 


ON o O On 
p fs fs p 


0000000000000000000000000000000000000000000000000 

IprHprHpi-HprHprHprHprHprHprHprHprHprHprHprHprHPrHprHp 
l(HCMCMKIKItstU|U|PpN-KCOCOO'ONOOrHrH<MCMKIKItstU|U|pprsfs(OCO 
KlNINIKlNININININIKIKlKIKIKIKIKIKItst't't't't't'tt't'tt't'ttsttt 


p rH p rH 

9 “ U| U| P 
CM <M CM CM 


P rH 
p fs 
CM CM 


P rH P 

fs CO CO 
CM CM CM 


r4 p rH p 1 
O' O' o O 1 
CM CM Kl Kl I 


C-106 


SVHSER 10639 


ORIGINAL PAGE IS 

OF POOR QUALITY 


£ 


I 

CM CL 

O uj 

Ui 
_ CD 

5 $ 

(J U4 


S5 


5S 

u u 


5 CSJ 

o 

u u 

y 


H 1 N > 1 J 

^ 1 O 

O 1 

O l u 

2 i 2 

1 

Ui i p 

z 1 

at i < 

O l 

1 x _ 

M 1 — 
^ . 

! $ 

t- 1 CO 

i ui 

(0 1 at 

i at 

i ui 

i a 

ui i H 
O i Uj 

i 8 

2 ! 5 
« . | 

1 CM UI 

i o at 

i a 


9 


«M O 
O IAJ 

u at 


z 

CM UJ 
O CD 


9 


£ 


2 


</> 


CM CO 
O ui 

°£ 


9 1 


a 

< 

M 

ui 

CO 

at 

a. 

a. 

iO 

< 

CM in 

M 

O ui 

</> 

at 

a 

a. 



CM (3 

CD 


O ui 

U S 


X I- 
Ui CL 
O 

Q.* 

ad r 

< Ui 


s9dd-dd-sdrdr>9sjr 

dddooooocj 

oooooooo© 

COflOflOOCOflOCOcOCO 

ddoooooo© 

ooooooooo 

uiifluimpuiinuiio 

MMWrtWMWMW 

ooooooooo 

uiiAuiuiuiuiuiinui 

tOtOtOtOtOtOtOtOtO 


oo O O O OOOO OO O O OOOO O O OO OOOO 

IslssIIIIIsssssssssssssss 

dddoooooooooooooooooooooo 

ipipippippppppi 

IIsIIssssIssIsmssssssmssssssssss 


H KI M KUO W KUfl M 
dddd-d-d-d-ds* 

oooooooo^ 

§§§§§§§§§ 

ooooooooo 


ooooooooo 

lAUiuiptnuiuitflut 
fO M IO KUO M KUO W 


N N N O' ff' 9 s 
d* d- d- d d d 


o o o o o o 


o o o o o o 

CO CO CO CO CO CO 


o o o o o o 


o o o o o o 
ui in in in in in 

KUOKUOKUO 


o o o o o o 
ui lf| ui ui LA P 
w KUO to KUO 


^NHlflO'NNCOHlfl9'tOtOCON'<lC'lOS^tONO't'l)^tO , l>^ 1 


OOHHHNN 
to to to to to to to 


CM CM 
tO tO 


pH O 

to to 


o o o 
to to to 


HHHN 

to to to to 


NHHO 

to to to to 


tO ^0 COHtO'OO s N\tCOONtO'drt s ‘OHtO'fllOOO^<Vl't 

ddoHHHHNNHHOOOOHHHHH 
tOtOtOtOtOtOtOtOtOlOtOfOfOtOtOtOtOtOKOtO 


NHHO 
to to to to 


to to 
O' o 


NO't«N4fl'<09't0^9'NvO«tseOtOvOS 

CM I 


- Mr < 
i M < 


N O sO N 


to to to 
^ tO W 


o O H H H 

to to to to to 


CM CM CM CM 

to to to to 


CM H © O 
to to to to 


OOOOHrlHHHrlHO 

totototototototototototo 


^lflNO^OHtO'tIflNU|'CLfl 

pH rH rH rM 

to to to to 


e o o o ph 
to to to to to 


pH pH O O 
to to to to 


o o o 

f*. N t" 
CM CM CM 

o d d 

co «0 co 

H H pH 
to to to 

odd 


OOOO 
N N N N 
CM CM CM CM 

o ooo 
CO CO CO CO 

iH pH pH pH 
to to to to 

dodo 


ddo dddd d dddd d d do o ooo oo ooooooooo OOOO OOOO© OOOO© 

CO CO CO ^ CDCD(fl<DCO{OHHHHHHHHHHHHOOOOOOOOOOOOl<JUJlfllflWjfl|flLfllfl|fljfl 

ro to to 


9 9 CO 
to to to 
d dr dr 

ooo 

o Os os 

d to to 
d d Mr 

odd 


SNsO'i 

to to to to 
d d d d 


o o 
N c* 

CM CM 

do 

S3 

to to 
o o 

© o 
o o 
o o 


o to 

CM CM 


to to to 
h- t* N 
CM CM CM 


RRRR 

CM CM CM CM 


to to to to 

K N CO CO 

CM CM CM CM 


to to 
co CO 

CM CM 


tO 10 10 
«0 O' O' 
CM CM CM 


UI 10 10 ui LO 

O' O' O' O' o 
CM CM CM CM CM 


ui m m ui 

O' O' O' O' 
CM CM CM CM 


U) vO SO vO 
OOOO 
CM to to to 


H H H 
d d d 
to to to 

o o o o o 


CO H 
pH d 

to to 


o o 
o o 
o o 


o O' O' 

o to to 
odd 


OOOO 
to to to to 
• • • « 
O OOO 

CO N N d 
ro to to to 
d d d d 


oooooooooooooooo 

o 

sO 

to 


o o 

SO vO 

to to 


I o ui ut 

l d N N 
i to ro to 


to ui ui ia io 

SfsNSN 
to to to to to 


oooooooo 


ui rs* fv 
N CO CO CO 
to to to to 


to io u> ui 

S N N 

to to to to 


ooooooooo 


OOOO 

OOOO 

OOOO 


ddddddddod o do ooo ooo ooo ooo ooo ooo ooo ooo o 

«^ft«rtKs^j>oooo(t^coco<ONNNooo^^5 5 853['[;N20SS 


to CO N N 

Hi Kl K> tO 

d d d d 


d MO 
to to 
d d 


o o 
o o 
o o 


OOO' 
o d to 
O 


its 


O' CO CO <0 

HI tO tO tO 
d' d- d- d* 


fv O O O 

to o o o 
d o o o 


O K CM 
(DNS 

CM CM CM 


9s pH sO O' 
N CO N N 
CM CM CM CM 


tO . . 

co co 

CM CM 


ss 

CM CM 


N O' d 

N CO CO - - - 

CM CM CM CM CM CM CM 


CM O >0 O' 
9s O' O' CO 
CM CM CM CM 


r-s. 

to to 
d- d 

do 

d- d 

o d 


oooo 


ooooooooooooo 


ooo 

ooo 

ooo 


9 O' CO K N 

to to to to to 

9 sJT d d d 


d d UI O 
to to to o 
d d d o 


0 0 0 9 
O O O to 

o o o d 


ooooooooooooo 


K © o 
to o o 
d O © 


9s 9s O' 9* CO 
to to to to to 
d d 9 d 9 


CO <0 CO N 
to to to to 
d d d d 


tv O O 9 

to o o to 
d- o o d- 


oooooooooooooooooo o ooo ooo ooooooooo ooo ooo ooo ooo ooo 


ss 

to to 


■ CM CO I 

I O O I- 

l to to to 


dOKIst sO 
HHOHH 

to to to to to 


9 tO 9 d> 
O pH pH pH 

to to to to 


st 9 CM LO 
H H H N 

to to to to 


lflCMpC0iHCpO'0'9UI9CMNdC0^jHKNt0s9glUj«g9l0«MjDggg9jggg^g5jgy5JJ^QQ^J§ 

IslsislsaasaasisssftsisRRftftassiSsssssssss-K.SM™-...^^^^^ 



"~ 2 aI$a 32 a 2 : 5 aa 32 a 3 aaS 2322 a 83 a 2 a 


to to to to to to 
pH to O 



C-107 



SPACE STATION OUTPUT PARAMETERS TABLE I 


SVHSER 10639 


ORIGINAL PAGE IS 
OF POOR QUALITY 


X 

NO Q. 

O UJ CL 

O X 




S£2££££ 000000000000000000000000000000000 °oooooooo 

S 22999®ooooooooooooooooooooqooqoqoooooooooooooooo 

xxxxxx55xxxxxxxxxxxxxxxxxxx3xxSxSS8xxxxxxxxxxxxxx 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 4 


2 

1 


cm iu a. 

o CD a 


000000 


0 

1 

M X 

O gj 

s 


SS . 9 9000000000000000000000000000000000000000000000 


9 


99.9 99999 0 9 000 °ooooooooooooooooooooooooooooooooooo 


5 a 

as 

< a. 


3 s 


do 


OHH 

WWW 


INNNN 

iMMMM 


! O O 
l tO tO 


MMMrt 

'fi N N 


cm CM cm 
WWW 


tO CM 1 
N> tO I 


tO Nt 
♦ X 


CM CM CM 
WWW 


HHHHHHCMCMCMNM 


CM H HH H 
M M MM M 


J£ 

'CNNO'OHN^HNNN^«^IOO'OHMOrtOHM^iii 7 s 5 FoN«NN 


OOO 
M M M 


H H pH H i 
M M M M I 


I O O 
I tO tO 


OOOO 
M M M M 


OHH 
fO tO tO 


CM »t 1 

rH H 1 
K\ Kt I 


O O 
to to 


10 to to 
co co co 

H H H 

to to to 


•HOOOOOOOOOO 

totototototorototototo 


HOCO'O' 

to to CM CM CM 


£5 

X -J 
t&l u. 

X CM 

3 O 

o u 
u 


XXX 

OOO 

to to to 


>0 X X X 
OOOO 

to to to IO 


10 in 

*H pH 
to to 


in m m m 

HHHH 

to to to to 


222 

to to to 


22 ! 

to to I 


1 co co 

I H H 

I 10 to 


OOOOOOOOOl 


OOOO 

M M M vO 

«o co co co 
to to to to 

dodo 


CO CO 
H pH 

to to 


CM CM CM CM CM 

to to to to to 


CM CM CM CM CM CM 

to to to to to to 


H v O X X X 

CM CM CM CM CM 

to to to to to 


000000000000000000000000000000000 


CO CO CO 

tO tO tO 


fs» t** r<* h* 

co co co co 
to to to to 


S X 
« 
m tO 


<8 So s 

to to to 


ss 

to to 


88 

to to 


to to 
CO CO 
to to 


to to to 

222 


s s s s 

to to to to to 


000000 

(r O O' O' O' O' 

to to to to to to 


O to 

ON o 

to st 


OOO 

nS* 5 <t 


000000000000 


000000000000000000000000000000000 


Si 


SS 

u u 

a 


CO CO K 

to to to 

<r > 2 “ >t 


MMlflOl 
M tO tO O 4 
O' -t O 4 


O On 

O to 

O vt 


CO (0 N N 
to to to to 
Nt >t >t <t 


X m> 10 

to to to 

Nt St & 


So 

* o 


o co 
o to 

O 


CO K 
to to 

Nfr * 


N M M 
to to to 
# 4- Nt 


O O CO CO N 
o o to to to 

O O vt t 


N* X X X in 10 

to to to to ro to 

>t st -t 't 


o o 
o © 
o o 


o © CO 
o to to 
O <t <f 


0000000000 


00 
o o 

O • 
O 


0000000 


o © 

CO CO 
to to 

Nt * 


000000 


a o o 

On On <0 
to to to 
O* NO nJ- 


00000 

00000 
o o * >* * 
O o st 4* 

00000 


00000000000 


0 s On 0 s 
M M M 
* * -0* 


CO CO CO CO 
M MM M 
M-O O O 


°3 


On On O' 0 s 
M M M M 

Nt ns* n± sr 


On CO CO 

M M M 

<t "t <t 


3 


O' On 
to to 
n* <t 


O' O' On on o* On 

to to to to to tO 

Nt <t <t «t 


© O 

to o 

N* O 


OHH 

§33 


OOOOOOOOOOOOOOOOOOOOOO 


>000000000 


OOOOOOOOOOO 


O O 
CO 

pH tO _ . ... ... ._ . ... ... ... 

MMMMMMMMMMMMMMMMMMMMMM 


O l 

o : 


0 to to 

CM rH CM 

to to to 


^ pH X CM 
pH CM CM CM 
to to to to 


X O' 
pH CM 
to to 


<t N ^ N 
CM f-H CM CM 

to to to to 


o to CO 

CM CM CM 
to to to 


* CM 
CM CM 


. On On 

I pH CM 


pH nO tO 
tO CM CM 
to to to 


tO 


O' O’ >0 O to 
CM CM tO tO CM 
to to to to to 


in no co to cp ^ 
to to CM to to to 


CM ON 

to to 
to to 


O 't O' 
to <r to 
to to to 


9 


IAnOIONO'O'^NNMNOO 

O' CO 0 s O' CO CO 4 Jn On CO O' CO O' O' _ ____ _ 

torototototorotototototototftotorotototorototorotototo^toto^'o^^ro'o??'?'?????????? 


I M O N H N O H [ 
tO'O'COONO'O'ONONi 


.^^W^P^^POOOJ'HOOHHHHHHHHONW 


9 PS> , P^r 4 r 4 < ^Pr < P cgc OOCMOO*pHOONppHOCMCOO'CMOCOOHONONHpHCM«OOCMO'ONpHrHONOHOCMON 

MNNN'ONNH>N>NNfNMNSNM>NN'ONh*NN'O'ONNsONN'OMSNNs 0 t | NN'Os£NNH}rNNNN'O 

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 



l S 9 tf tc 5 s 5 £? l r <r iP^ ON> ^ v 0 e ' u ' 0 ®E^S go,, r 4 !? > PlO®r ,N ®< s| ^ <s|i fl*^H'OCMintN»cMrvrtO'intooNCM«d-oinflo 

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 


M^MWWMMM^^MM^tOtOtOtOtO^tOtO^OtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtO 


in cm 
CM CM to 

Ni* s * <t 


vt to 

to to 

NO nO 


On . 

to N 

«t N 


53: 


m m 

: 33 


^joinovoininp 


. . in 

NO >0 nO 


in in x 

no no 3r 


X X N- 
nO ^ Nt 


m m co 

rv h* n. 
NO ' t <t 


in n $ 

S3* 


pH O' CO 
O' O' o 
n* <t m 


CO pH pH 
O pH CM 

m m m 


•O NO 

CM CM 

m in 


to to 

to © 
to * 
m 


*3 


CM CM o 

<r mm 
m in m 


CM CM CM 
M O ON 


CM CM 

fs . v ® 


CM CM 

m to 


CM CM 

m o 


CM CM 

CO ” 


CM CM CM 

x m to 


I CM CM CM 
) O' CM 00 


CM CM CM 
XXX 


CM CM CM 

w Nt * 


CM CM CM 

'S’ to to 


CM CM CM 4 
to NO CM 1 


I CM CM CM 
I o O' o 


CM CM 
O' 


CM CM 

O' ^ 


CM CM CM 
pH nO in 


X h- 

lu a 


pH pH O 
^ # -O 


O O 

NS* nO 


O O I 
O- Nt 


O o 
O’ O’ 


OOO 

Nt N3- 4- 


; <r Mh 

I NO pH 


O' pH O 
M Nt SI* 


OOO 

Nt Nt Nt 


OOO 

Nt Nt Nt 


>t N O' 


O pH pH 
Nt Nt Nt 


jt jt^t 
CM CM nO 


pH O pH 
Nt Nt Nt 


O O 
Nt ^ 


o o 

Nt Nt 


CM pH pH 

^ Nt Nt 


'O'O in HvOHNUOrt WH vOMJMflHvOHrOCO'tMO'flO'lflN^N^st OftlNNsOUlMflO^ON WCOMfO 


2 


a 

r u. 


O' O' o 
M> v© N 


O O' 

h*. S® 


gg 


ON o 
NO fN- 


O' o 
no rv 


O O' O' 4 

fs. sO N® I 


I ON O 

• NO f". 


O O' o 
NMS 


ON o O 

m> rv 


On O' O 
nOH N 


O O' ON 
S M) vO 


OOO 
f". f". h* 


ON o O 
sO N N 


O' O' O 

N® N® K 


O O' 

fN» V® 


O O 
fN- K 


ON o O' 
no rv so 


8 2 

g 8 

a 


pH O CM 
tv 


CM O 1 
K fv I 


I ON CM 1 

■ N® N I 


I CM 1 
. K I 


I CM 
. tv 

Nt Nt 


CM CM Nt 
fN» fs. K 


O pH Nt 
NNN 


CM O CM 
Jn* K 


tfl pH H 

r*» i". s. 


tn tn in 4 

Cn» fN. 1 


l o CM 
N. fN- 


cm tn 

^ fs. 


to m o 
fN» rs. 


hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 


</) < 

CM CO M 

O LU co 

oc a 

a 


s 


in PH 
m no 


CM N. 

s® m 


s 


0 N 

in n® 


to to 

so S ® 


to fH O CM CM 


N® S® O' N® 

no in in n® 


pH CO CM 

n® in n® 


to O O' 

® n® in 


CM pH in 

N® N® N® 


in o' 

22 


m©N©rttOCQCOCMO't't 

®N®inN®N®ininNOsOM>in 


12 — — — — w M M to to to to to to to to to to to to to to to to to to to 

in M> to cm in 1 ——— — — — 

pH CM CM “ " 

O' O' O' 

CMCMCMCMCMCMCMCMCMCJCMCMCMCMCMCMCMCMCMCMCMCMCMCNlCMCMCMCMCMCMCMCMCMtOtOtOtOtOtOtOtOtOtOtOtOl 


CM (fl O 
O UJ X 

°a 5 


Nt N® CO 
rH O O 
On O' O' 


m N 

O On 
O' CO 


in no 

ON ON 

CO CO 


O to ' 

ON O' I 

co CO < 


l O' ON 

I CO CO 


MOOMHI 
O' O' O O pH . 
CO <0 O' O' O' 4 


I 


CM O 

in no 

ON ON 


Nt O' CO 
tN- fN. CO 
O' O' O' 


O O' pH 
O O CM 
OOO 


O to 
CM tO 
O O 


CO pH 
vt m 
o o 


m ^ no 
m no s 
000 


O' h» 

N. co 

o o 


N to to O 

ON o PH pH 
O pH pH pH 


CM 

<0NC0ON<MHpHHHCSlCJrO't®NMCa't'ttlANN«0 O' H « ® N (0 N ® N N ® ® 

roro^Nt't'tNt'tNtNt'tNt't^inininininininininuiininrNl>®NONONON®'®dNeN®d 

't'tO'tM , 'T l 3 , OOOO'X'TO 0 't 0 Nt'tsf 0 M , 00000 't 0 't 00 't 00 'tO 

0 'OCOMfl'ttO'® 0 ''t®tO(Mlflej'OOtOO<OHHO'tHO'N<OlflMtONOMHK»ff'OCOCOOfOt 0 ^aMHioO' 


to to to to 
® N to H 


\6 K N N 

f Nt Nt Nt 


X b- 
lu a. 


x x! 

< in 


nJ 1 M O N t tO 


333 

n. m Nt 


pH O' 

a 

to N® 


O' O' o 
s® s® fN. 


O O' 

fN. NO 


O' o 
s® N 


O' o 
no rv 


o o 
fN. rs. 


O O' O' O O 4 

r-s s® m> f"» fN-. ( 


1 O O' O' o 
> N M) N 


ON O' o 
MvON 


o O' O' 

fN* V® N® 


OOO 
fs rs. rv 


c 0 o 

s® N 


O 0> 
fN. vO 


On O O 
sD fN. t^ 


O' On 
NO n® 


O O O CO 

N N N s® 


0000000000000000000000000000000000000000 


pH sO pH 

m w 'O 

iNN.rN.fN. 


NO PH 
N® fs. 

|N» fN. 


V® pH 

fN. CO 

fN. fN. 


NO pH 
CO O' 
rs. rs. 


pH vO I 
O O I 

X <0 4 


rH N® pH s® pH 

CM CM tO tO Nt 
X X X X X 


(H nO pH s® 

in x no n® 

X X X X 


pH n® pH 
N N ffl 

XXX 


N® rH v® 

S ON ®s 

X X 


rH ® pH 
O O pH 
O' O' O' 


X pH 
rH CM 
O' O' 


X pH 
CM tO 
O' O' 


OOO 
X pH X 

to Nt Nt 

On O' O' 


OOOOOO 


pH X 

m m 

ON O' 


pH X pH X 
X X fN. fs. 

O' O' O' O' 


0108 


SVHSER 10639 


ORIGINAL FACE IS 
OF. POOR QUALITY 



CsJCMMCvlMCSICsJCM 


" ~ ~ ~ ~ ~ ~ ~ « ~ S s «3 ~ s a s a k s s s a a X a 5 5 S S 3 S S 

a 3 $ h h s 3 $ $ ft a a 3 3 5! S S 5! 31 3 3 3 2 2 s 2 s a a ssissii « 5* « « 


| 

§ 

M 

h- 

< 

w 


5 o 


I MMMM 

I o o o o 
I * * * <t 


!:522:2222S5223:22SSS353555?^WW«M«««S**3 


-zrzrril^^sssossoooooooooo ooooooooodoooooooooo 

s?ss32s332222s33s5sss3s3s¥S3sss3^^ 

> O O O o O O O O o o o o’ o O o O O O O o n' n n « ««« J -’■•■' J * * 



* ■ m 

" i a 

i/i 

I Ui 

oc 

i oc 

LU 

i a 

H 


LU 

! » 
1 (SI UJ 
1 O OC 

< 

j a. 

a. 


> 

! CSJ </? 

oc 

l O UI 

o 

1 u oc 

h- 

< 

j a 

oc 

§ 

1 Z K 
i ui a 

i fi 


I 

I — - 

I 


: is 

I LU 
I I- 
I UI 


I < 
i a 

i 

« H- 

l < 

i 5 

: 9 

I X 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 


I — — — 



C-109 



SVHSER 10639 


■|T 88 aaaaaaaaaaaa 88 ^^ 555 ^ < ; ( . i< . riri ^^^ £££ 

3 a i o o o o ° ° £ ® ££££H£22 — — — — — “~“”Tr 

! ^^l|| 3 miBIII®®®l 2 S 552 S 52525 S 2255255 £ 5 o» 

* , , », JlHSlIIiISHMM??M?§M ?*???? 


KKSSKKKS^ 

* * * * *00000000 


ffv O' O' O' ( 


— — — — — — — — — T-r * « ~ 4 - >• NOHN«U|«»HtflflN* 


: — /A ; a s 1 nnnnmm 
j lj }(| i 3 a! 1 XU — — — 


3 I 


9 


is 


S§ 


3 : 9 


i ! 5 o 

5 : s u 

“■ ! i- . — 

W I I H 


9 

-J 

H 

9 



NCJMMMrtM 
(O K) K1 — — — 

sfl N 9 s ^ ^ ^ 
«**•••• 

aaasaas 

w ki to ro m w 
0000000 
73 CM CM CM W N Csj 

HHHrlHHH 

^ ^ ^ ^ ^ 't «t 

0000^00 

In m <0 >9* £ 15 

M M M M l|rt KJ 

^ n± 4* O’ Sf *} 

OOOOOOO 

o o o ^ ^ ^ ^ 

to LO LO ^ 

O' N* N* 

000000 ^ 

ifl ^ Ifl CO N ^ W 

In 5 >? 3 m o- o* 
kSmmkjkjkjkj 

S S 1 S 3 S S 5 WS 9 5 S 553 S 53 S 3 S 53 S S? ?????? 3 * 5555 ® 

H 5 iiH 5 ??H 5 ^ 5 cR 5 sR«« 




I 3 S SJJSSSSSis&Sasaaw^ 

! _ a _ «i KBSSR*|S 5 S£S 15 ££S££a 52 S£s 5 aslssaas 565 ssSass 


— — — — I — — r"!T“T AM»ArteaMfl>tOHff'NWMNr < 
^ H 9^ Ul 

in m st in 


UJ Q> 


Si 



sisissIsissssssssssssKsaRSS^s-saasssaaaaaas 


,8 


* * *1 *1 *1 H . H . H . ^ • • • • • • • WWW 

i m tA k> ro ki M ^^12 — — — — — — — — — — "““TTT’ITw^'KirtuI'otsi cm O' cm .$• Tn >h £ m ki co m I s - 

“r“rrrr*T 7 T»ft^eMin^«of^in*H^^'t't^« 5 t 0 !iri 2 « 2 o 526 !Sd-^SiHoSr>tiD^K' 


X k- 



SyOJMfl'ONWHOSifl 

>*^^22222222 

HHHHHrlrlHHHH 


M m 

iH r-» 

sO M> 


tfl rt N> N"l 

1££££1 £££ilii£££i___-------- <OHOJO , 0; ^.o : H, 


K> K> 


N1 W 

10 in 


M M M 

ui ^ m 

in in m 

O' O' * 


ininin^^^^^^i^S 


^ k> rn *5 kik>k>|221 — — I2I2 
TJcmo^coo^^®*^^^® 


rtSO'WHMOOCONW'tM 


O O' 9 * O 
\D \fl N 


o o 


on o 

sO I s * 


0 9 1 9 s 
S vO sO 


sOtf'rtOroOHCOMfl't 
,,•#*•«•••* 
no^ooo^pp^o 

SNO' 9 fN.^^'®* S,rs, '® s ^ ^ 


CM CM O' 

h* m> >* 
000 
• • • • 

> rn w in 

> *t «m H 

"SS 


cm 't m 

^ CM H 
OOO 

r n m m 
m cm on 

m to cm 
■ o o* o- 


r-l ^ tn 

OC0N 
O ON ON 

rn cm cm 

NU 1 W 

CM CM CM 
n* O' O' 


n , (0 H N 
Nlfl >t W 
O^ ON ON On 

CM CM CM CM 

WON'® 

CM CM iH i-l 
»t 4 1 st 


0000000000000 


; 0 OOO OOOOOOO 


vO H M H 

& m m no 

CM CM CM CM 


nO H 
nO h» 
CM CM 


M> H 

r- <0 

CM CM 


sO H sO 
CO On O' 
CM CM CM 


M nO 
O O 
Kl KI 


SkikimwmwmSSS 


SSN 

OOO 
• • • 
vO H vO 

co co 

m m m 


000 

|N* N P*> 


ON <0 O' 
so M» M> 


H O' O' O 
N vO <9 N 


OOOOOOOOOO 


H M H 
O' ON o 

m m o* 


NO H nO 
O *H 

^ «o- 


H M H M 

CM CM m M 

4 - O* O* sO 




c-110 


SVHSER 10639 


OkT^TNVl PACE IS 
0 : P'V’R quality 


Ntt V) 

O a. CL 


°SSSSSS?SSSoOOOOOOOHHHHHHHHHNNftlNNNN<SINNNNWMM^fOMMMK] 

OOOOOOOOOOOHHrtHrlHrtrlHHHHHHHHHHHrtHHHHHHHHHHHHHHHHHH 

WWMfnMMWrtK5K?WN?tAK!KJMK?N?K!wH?H!MWrOWMN?MIOK>N!wWWMlOKlWK1rAWKl»OK>K1K»KirO 


0? CD 

CM UJ X 

o ae r 

u a. £ 


UIWNsOOvtNHlflff'MNHWNOMNHIfl^MCpN'flOJOfl'KUOMNNNH^HlflplflOjrjOLflOlflONOH 

CMCMCM<MCMCNJCM<MCMtt(McuNCMNCMCMCucMCNjejcM<ucMeMeMCMCMCMcucMCM<MeMCMcucMCMejeMCMeMeMCM<MCMeucMCM 


5 a ik 


C0Bo5NWNNClflH(0^^'flMOffllflrtHfl'NW'«0Hff'N2i«tWOff'NlflJ>flH^<04|lflNJ(4O^<0'O 


NOMCOMS^OO'OCOHflON'^cf'^''t’<lfJKIHMCOWNHHO'<tl2l>ttMO^®'H'OOvlH©Nt\0>tNO'tCOH 


SSfi.SSNSNNNNNNNSNNNNNNNNNSNNNSNNNNNSNNNr*NNrsNr , *' s *f s 'rsp»r^ 

0 s ®'ffl®O^fl s ?9'9 , '® s OOOOOOOOHHHplHHHHHNNNNNCMMNNNNNMrtKjMMMWKJM 

OOOOOOOOOOOHHHrlHHHHHHHHHHrlHHHHHHHHHHHHrlrtHrlHHrlHHHH 


1 

UJ 

1 

cm ae 

1 

1 

o Q- 

2 • . 

k : a 

m | 

(Si UJ 

T | 

o ae 

S 1 

u a. 

< 


a. g 

Hi 1 

Z 1- 

1 

Ui CL 

W | 

a 

1 

1 

i 

LU 

1 

i 

H 


ooooooooooo 




NNMNMNNNNNNWNNCyJNNfylNNNNNNNNNNNNNNNNCJNNNNMNNNMNNNNN 


<0®0'TNN^NCOlftHCO'J^'OMO®U)MHff'S21'fiHff'Nui^(MO^NUlffsOHO'(b>OUJMNO^<D'0 

(^(flNsiuiin^MMMNMNNCgNHHHHOOpHHOOOOOOff'ff'ff'^OOCr^^^^^ChfflOO 

NOMCOMNU|00'e<OH(ON'OJ , ^^ , ^NMHM©WNHH^>tin>tfiJO^^H'fiNrt(Dst l i'tNO'tCOH 

^ LT| LO L0 VO O' O O N M M ^ Ifl sO Ift >© f ^ O H HN KJ K1 £ 


0'<O<O<OO'ff s ff'?^^O'O^OOOOOOHHHHHrtHHHNCJN(MNNNNCMWNCaftJMNlMMMK\M 

OOOOOOOOOOOHOHHHHHHHHHrtHHHHHHHHHHHHHHHHHHHHrtHHHH 

S©SS3S55SSSSoo?S©^Svo5?5wfocj«NiMMS^dhScoN*rs.vOvoiriir)^^K>^^^r!'H 


^<MWcucMeMCMCMW^^N^cM^CMCMCUcucMeJeMCMCMeu<MeMcuesi<\icsi<siCMCMCMeMeMCMCueMeucucueMCsi<MegcucM 


S sflNftlN^NNsfl^HHHtflNNff'UlNff'O'OHWvOW^^'flO'WNWNWO'^HNH^NC^HJNlflM 
^<^CM>©O*^<^lA*H©©CM^h0©N©Nl©©KlAMiHFMKlAMiH©C0l ,, *lfltfCMiHCM<0h*UlMrCMrH©<0r , <*NOlfl 

tf'OONNvfilfllfl^tf^MMWr'OMMNNOJWHHHHHNHHHHHOOOOOOHOOOOOOOJJJJ 


tOtfwro»H<MNOp*©©iotftfNO^©uiiflrHM>'0COtANrOiHO*>^HfriA©ifiM>iH^©rfl£|fl<£®rpN>sj^JNjrOv ; ocu 

H3|incO>OH'«fti^3)0'SH©®NMN^'it>#?vOO s lflO'tMON8'>04 , WSO<f^UJMO^S(^xO , 1 drMNO't 

ff'ff'{DCOCO^'ff'^J^O s O s O^OOOOOOHHHHHHHHHNNNN(SJNNC'J<VJ(VJfvJNNK>K\MK>Mf^Pl 

OOOOOOOOOOOOHOHHHHHHrlHHHHHHrtHHHHHHHHrlHrlHHHHHHrlHHH 

MMMMMMMMMMWWK'lMrOrtrtMrOMWKIrtMWrtrtMMMrtrtMMMMrtMrtMMrtrtMrtrtl'OMrt 


2 

Ui 

1 

1 

1 

1 

1 

cm ae 
O a. 

H 

1 

1 

1 

1 

1 

C02 

PRESS 

< 

CL 

1 

1 


H 

1 

t 

Z 1- 
Ui & 

UI 

© 

1 

1 

a 


§SSSS3i5S3iSSSSooSSSf?.S'*iflifls|MK>cj^iHHo^?>c5fflrvr^so^ini5^'j»2Kj^<^^*H 

ftJNNNNNNNNftINNNNNWWNNNCsINNNCMNNNNNNNNNNNNNNNNNNNCMNNNW 

©a'^CVI'OO^s^O'lflr-l©U1CSlO , 'KIOr>‘LfiKIO©N«tOK»«HiHh».tX\hOrHO©r , ^lfls^ , (SI»H<SJ®P s »LO'd*C\JrHOCOf s »'OU) 

9'«NNvOuiui\t't'#MK!MMMMNNNcjHHHHHftlHHHHrtOOOOOOHgOOOOOOJJJON 


rs.Kr^r^NKi^r^^i^^^r^^^r^^^^^^r^rs.f^Kf^i^.h*f^rN.rs.fs.Nr^r>.r^f^r^Nr^rN.rs.f^rvrvN»hi.ps.rs. 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

rtrt ^cvi MM ^^iflW^^r.^«»os^oo 33SS KjKj 5S!;! | | rj S; 5r 5 h 5 ®2SSSSJ3SSJSiaaa 


C-lll 



SVHSER 10639 


SwK;SM§^>j-^^3?35?SS4:£S?22jj22j22i2i2222222!2222222 22S222 2 

hh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 


S H^NNM®^ONWOsOHSMCOvtO^N(O^O^HNM^sON<fl^HN^NOOOH(NiU 1 «N>OHN^H 

2 oofS 2 SNN®J 3 SS”JSSMWNNrtHOO^^fl'«««ONNNNNNNNNN«fl 39 ' 9 v Ort 

mmwmncsinSnnnnnncJnwnnnnnnnnnnhhhhhhhhhhhhhhhhhhhhnn 

nnnnnnnnnnnmnnnnnnnnnnnnmmnnmnmnnnnnmnnnnnnnmnnnn 


Mfl«NOO'CO'OW^NH^o}'( 0 'Olfl'tMHOff'«ONIfl^rtN 09 'CO 


tf'OONOOHlflHff'O'OfOS'tO' 

Nv 0 sO^NNSN« 0 ( 0 ^HNKU/|O' 


SSSJSSSSSSSMMMwJXPlrtKllrtMKIfOKtKIMWtOWWWKIWMMMWWMfOmMMWWhlM^KI^ 

^HH®^^®NHtfNNNOH 9 'MN® 0 s HNNO®NN®W#®OO' 0 ®O®NH®lfls 0 ^No 5 ®H<fl 

fs.fs.fs»h te Ki^N^N^KKNh*^KNKKKf^NNN^NNNNKKKr^fNrNf^r^r^r^r^r^r^r«-r ,i «.f i ^r^r^r*.rs. 

HHHHHHrtHHHHHHHHHHHHHHrtHHHHHHHHHHHHrJHrtHHHHHHHHHHrtH 

MWWK 5 K 5 K!l^rAWrtMMWMWWrAWrONlKiMWMrOMMWN?I^W»OrrtWKIK?WMhaWMMWWMrOWMM 


HHOoSSSSNN° 23 SS? 5 SwMNNNHHOOaN^<r«®®SNNNNNNNNN®«^^OH 

WMMMNNNWNNNNNNNNNCsINWWNNftlNNNHHHHHHHHHHHHHHHHHHHHWfa 

NNNNftlMCSiNNNNNCylNNCMMWNWNNfJNNNNNNNNftlCJftlNWWNNftlCyJNNNNftlMNCJ 


ff'®WCvlOO s ®'Ot*l'tMH' 1 to5 ll ®®U)'trtHOff‘®ON®<tH>NOfl^®N®^O s NNNN®®ff'H(ViM®w' 



9>O l >0>^9'®®®®®®®^0^®®®®®®®®^N^®®®®®®NSNNN®®®®®®®®ff l< 9 > ^^0 

WWMMMWMfOMMrtMWMrtrtMMrtWMMMrtMMMMMrtrtWKlMWWMrtMMMMMWfflfflWMvt 

SHH® 3333 H?NNSOH^K\NWO'HNNO«^N^W®UJOOsO« 0 «WH®UJsO>d;No 5 fflHsO 

^SKK^KSKNNr^^NNr^KKh-NK^KKN^KKrvKKI^N.h.f^r'sr'.P^lvhsfvN-NiN.rv^irs.hfcNiN 

SrSSMrA^roMMMvj-Nt>s-^^'^^5?2£2££222i42£23!f42212S2222!22lH222i222 

HHHHHHHHHHHHHHHHHHHHrtHHHHHHHHHHHHHrJHHHHHHHHrJHHrtHH 

MWK?WWKiw»OWmrAWK5MrtmMWWWwJMMM»AMIOWW>wlKJMN\MMw5MKlWK!MK?MKJrOKirOfOM 


? Off , ff'®CONNSvO'OlflU>J'tMWMNC'JHHHOOff'O s O'®®NNSvO' 0 ' 4 >'vOvONNN®ff'OOHKI'J , lf( 

SSSSS»OMK>S!oWroSS^rAN>KIWNJW^HJWWftlfrl^CJfriCsJ<NlWM^CsJWCaCsJCgcg<vJMMMNJMM 

<sicgcJcucN 4 <sj<sjc^«slcvjcvlesicsjca<sjcu<sj<sJcJcsj<vjcsI«slfJ^<vj<Nj^cgcJCJCNj<\icjcv»ca<Ni«sifwi<siCdCJCsicjCvi<\i<Nrcxjcsi 


vOMHOO'®sO©5MNHNO©NsO©MWHOO'©O s, >0®'tfrtHOff'®NNNO'©tf'ONK\©N^W'tNO 


vOlflN'ON®OvtM® 0 'fOWNlflNWOOO'OlflC^®NO«tM© 0 'N®'tHW't®^HH©HvOl/lHstl{|lfl 

NNNSNNNNNSNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHrtHHHHHHHHHHHHHHHHrJHHH 


<n 

i 

QC 

Ui 

i 

K 

C02 

PRESS 

< 

a 

i 

H 

1 X H 
i ui a. 

UJ 

a 

i a 

i 


NNNM©»tfl'©O>OHN(M®M^WHNrt<MflONNtt^ONM^®ftl®N®> 0 ®O'tO , 'WNOO s ^ONM 

OOO l '^ 0 ®SNNvO> 0 *fllfl 3 ’^lflKUONNHHHOOfl'^ 0 '##NM s, ’ | O s O'fl'O v ONNf s W flN OOHM^li!l 

NNNNNNNNNNCiJNMNNNNNNNNNNNNNNNNMNNNNNNNNNNNCMNNNCsICsJNN 


SS 5 oS§ 3 S 5 KSS^o 8 r^ 3 u>wcsjrtOON«aNNOth%s*w^oo^cor^i^r^o^co^ocvjMin^o^<Nj>drrvo 


N 6 lflNNON®O^K>® 0 'tOKiNiriNinOOOsOlftO'®SO^WIfl*'N®^HW^t©'OHH©H'*inH 4 , lfll/| 

^^«O^SNU©®^HNMN 4 HN®©HNHN©^>a^MNOM 6 »NHi 7 iNO©$vO^MNQ>t^ 

RSSSSSSrSrSSSr^KNhii^^r^r^K^r^is.^NrvNis.r^rN.r^^i^tw^r^r^r^fs.N.p^N.i^rs.N.is.r^r^rs. 


ooooooooooooooooooooooooooooooooooooooooooooooooo 

d*iflin>«'«ors.f^cOflOff s ® s oo*-iiHcgcviKifo«tf*'d‘inutsONON-h«.<o< 0 ^ 5 og»Hp^csieg( 2 Kj^'^i£Ji 5 


so 'O N N ® © 
>J- ^ 4 * * ^ <t 


C-112 


SPACE STATION OUTPUT PARAMETERS TABLE 2 


SVHSER 10639 


2 S 22 SS 2222222222 ^ 3 «u««---««-« 2 “"I^--I~~------ 

SSSiSpSSlIl2SSS5ilK§SisSSSS|SS^«||gs3~ss^slHS 

322223222222222222222222222 S 22 ^^^^-^« 22 ~ 2~-2 

RlsIapaaspiss«pPpsssSI???; 55 ??! 5 ^ 5 ^^*S^ 



UJ 
CsJ CtL 

o a 

ss 

UJ 

1- 

8 

LU 

CsJ UJ 

O 0£ 
u a 

< 

0. 

— — 

M 

X K 
uj a. 

UJ 

a 

§ 

TEMP 1 
1 


00 

1 UJ 

1 CsJ tt 

i o a. 

i 

oc 

i ■"“ " * 

UJ 


P 


UJ 

i (A 

5 

ac 

1 <SJ UJ 
1 O Q£ 
i u a. 

< 

i — ■■“ ' 

a 

j 

rH 

! X H 

UJ 

i uj a. 
i a 

O 

i 

2 

1 TEMP 1 
1 1 


55 i« 33 «« 3 i 33 #i 3 i«« ”«!!!””!”! 2 !”i!?!?H 

55lissais5a!ta53a3saslist;98ssssa8j8sjfcassi8saas?s!sfcs3 


ana|aaaaas^ 

2222322222 ^ 2222222 «««-«-««---^ 2 ll ,5 

si^5ssisii?i2sHs5s|K§si|^|||fs5 ^SsSSlsSsSsSSSiSSS 

22 S 523222222222222522222252255 ^^^-- 2 iii* s iiilII 

*2* * + ****%s^^^***** *11111111 

iz ** "7 o « g a 3 *|g S g g g 3 3 S S 3 S 3 E 8 S « $ 2 S> S S 3 8 5 R 8 S 3 8 2 8 S IS 3 |« 5 £ * 

iS 2 S 223 gS 2 g«S 2322 S« 2 ^ier«eieis*ieB^*<is*is*«*«Bie««««« 

BSIBBiBi BIB i 

T^HwoiflNflHlflo jnsj S5S33wSoS{S6^SSS^Sf2!S22SSSSSoSSSh : S'H§M 

SSSSsSS?®®® $#$ J j is j# 5 £ j £ j ££*££ j 5 £#Sf£££ff£f£* 

!Sco^«Kl^ww7oini««o^g;g^4'j{j5gg;SoSSSS^SiS3RoJSoSHSSo v WK>^ ,s ^^ , ^® lf ) 

22225222222 S 2 SS 223 S 2 !s 5222 tSis»eis<s*«i*«*'«**'fs«>««**' B «** 

iHHiffliaMSMiMffia 


^^rHMowcMco^^Io^2{5555535!K>IS!SiSo5S!SSKRK!!o23SSl5SSoS 


| H CO CO w 
) N «t H CO M 


i j“ — S 3ais#5aaR8aIaa8afcsa»s8Ssas#s#aa5»8?sass8fcaajR«^2 

! S - i sk*£RR;5;SRSRRRRRSRRRRRRRRRRRRS^ 

i I ---- _-=r « « a o o o O O O O O O O O O O O O OOOOOOOOOOOOOOOOOOOO 


0=00000000000=00000000= OOOOOOOOOOOOOOOOOOOO^^^ 

ssssassasassaassssssssssssssssss*********^^^^ 

I 1 1 

C-113 1 



SPACE STATION OUTPUT PARAMETERS TABLE 2 


SVHSER 10639 


£ I MWMWMMMWMMrtMMrtKiwrtMMMIOKiMMMMMrtKiMMMMrtNiwWMKiKlrtMMMMMMKlKi 


CMCM<M<MCMCMCM<M 


OOKUflNN(O^H» 

NUimHO^COvOlAstN 

NNNNHHHHHH 


NKIp'fl)OHMCOM^Mfl«NMOO 

Mff»N^sOlfl<tMrtCylNWtfOOOO 

NHHHrlHHHHHHHNMNMN 


^OlCh^OOCvJflCOcOCONSSN^sOsONMN 


HrtsOfflff'SvO^NN 

ocoinulrocMOO-flOfM 

N N N rv fs fs fs ^ f\ 


s8^(MfrMMO'^HNv«^(ONO'NM 

nnssnsnnnn^s^Ss 


ff'tfNj'fKi'-OCOco^'COf'-OvOsj'CjcofOU'icof^rosom 

f ^WO<NJLO><) r HCO , HO , '0 , 'tOlfl'^-CS , Ov±§) r HN.cSo 

2 £ £ £ £ £ £ £ If) £ ^ ^ ^ 

NNNNNNNNNKNNNNNKNNNNNN 


I33SasaSS3a3S3222S553S2335332233223aSS33S33a3SSSa 


Csj cm <M cm cm cm cm 


3 NMCP'*H^NMO' 

INHHHHHHNHH 

0 , 0*0‘0*0*>t>0’0'0’>t 


OOOHMOOMff'NUlMNfOOOOO'ONCO^OI 

^'Ol04 , MMNNfJ\tOOOOff'O v ff'0'ff'Oi 


ON<0(0(0(0NSSN\0<64N|0(sJ 


l( 00 'N<iO'tNN>O^N 

liflKtMOTQNNONH 

IRRRRRjtRRRR 


J’fOMCh^HN^ff'CNO'NfJ^N^W'fiCO 

^UJU|NOsIQ^OnOMONU|NMONU)s0 

N N N N N N N N N N N NNNNNNNNN 

5'9'00000000'^ff'^a>^(?ff'777 

HHHHHHHriHHHHHrtHHHHHH 


2£3£2;5:fc < ^S :>K ' u 'S rs * K ''Oifl 

H(OHa'O l 'UJlZjsfcgO^®HNNO 


isSSSSRSRRRRRRRSRRRR^JSSiJJSRRRRg^lSRRRSSRRRRRRS^iSR 

! ^ ^ 2 *2 *2 2 2 <5 91 91 91 •* o o o o o o o on o» »‘7777oN^777«co<o«oco , ®« , ffl'mrtm , ^"r , r“^r 


2agSB3S3SSSSSSagSSe5gggSgSSS£SsIl3iSS2ll3lIIIIIfI 

wcjN^icsiesicNiwcgc^csiwwwcsicacgegcgcsieJCNiwwNCNitawwcgwcJcJcjNwcgcNiwcvIcjcNicNicNievJcJeJcgcj 


3R18aJJSS5S3l8SS!SRK25SSSS2:aaaS2S5;Ki5gS^RS5gsi3SSSKsHs 

S5SS5§33S?SS5?3^§SS»S335535335SSS$?j|$ii||$$3^!g 

^ss§a3^5s§saI?Rli335ssIss^3sIiII^saRsIi5§5Hs3S53 

R R R R R R R R R R R RRRRRRRRRRRRRRRRRRRRRRRRRRJSRRRRRRRRRRR 

2lIIIl23pIfpIIpIIpIpIpIfIfpIIIIIf¥¥ffff Jff 


OOOOO^ff'^^^ff'U'J'f'O'ffvffiirtfljoOcOfflcomcnrfimm mT 


m> n. r* 

O* O- O' 


co co co co ^ i 

CM CM CM CM CM I 
N N N N N I 

CM CM CM CM CM < 


i O- r-* on cm 
> N N N N 


££££££££2£r22 NWMv *£^NONO^co3o'0©lH 

I<M<MCMOMCMCMCM<MCM<MCMCMCM<MCMCMCMCMCMCM<MCMCMCMCMCMCMCM 


I CO 1ft CM K| <0 < 
WOff'fiM 


I N1 ro CM CM CM < 

st ^ >a* st ^ - 


N sO 'O 00 
i M) s4> M) sO 


I CM (M CM CM 
^ ^ ^ 


NNUIIflUIUI 


CM CM N CM H 

M> s 0 M> N. fs. © 


^2i?iP C ? r ^P' X>,H ' HOlf > CSJC,d '- , CMO 

C0®0 s NsOM)N.\Ov6'O\0lfllfltfllfl(MH 




i o k> u\ co m 

I ^ Sfl Kl CM <J | 


i m so in >© M> \ 

> N S N N tv I 


®n On pH M H s © O' Ifl vO O* CO O ^1 *>0 O ^ O N N s0 sA 1/1 N» J) j-j ia n ad (u im . 

^CO^rtCOrHCMONMJCMS^OloS^ScOMSSiHSNSSSSSKSSouiS 

££££££££££ £££££££Pi?i® ,, ® u * u ''O u i u >N»Nou5i«s0M> so u5 

N.r^KfN.fN.N.Kfvf^fs.h.pd.rv.fvf^^fN.is.fd.Kis.rN-rs.fs.rN.ps.fs.fs.j^isIp^JJ;^^ 

°o o oo ooo ooooo oooo o o o o o o o o o o o o o o o o o 

# * ,f ***********i»l#*i* 4 ^ t B 9 m # ^ 

C0«0c0fl0C0C0®«fl0C0®C0<0fl0C05e0C0ONONONONONONONON^SfflSSS5^S 


sO sO U) M> 
SNNN 


• ooooo 

I n© rH sO fM sO 

• <0 0 > O' O O 
rv fN. N. <0 CO 


C-114 



SPACE STATION OUTPUT PARAMETERS TABLE 2 


SVHSER 10639 


Si 

Ui 
CM OC 
O CL 




Si 

CM U| 

o ec 

O D. 


Z K 
ui a. 
a 


RRl£832R£3ggS8gS8S5£SS2SSgg££sl!5lII”*** «**“«** 
^^^^^^^SSSSSggggggggRRRRRRRRRRgRgRggggg^^ 


H CM -d* 

0 s tf* 
K ^ K 


£ 

12 


Si 


CM QC 

o a 


Si 

O QC 
u a 


uj a 
a 


<s 


i 

12 


Si 


CM Ct 

O a 


8 
CM LU 
O OC 

u a 


z i- 
ui a. 


IS i 


i 

Ui 


8 


</> 

1 Ui 

1 CM tt 
1 O a 

QC 

1 » M 

ui 


h 


Ui 

■ (A 

< 

1 CM UJ 
1 O OC 

o a 

a 


H 

I Z L- 

ui 

i ui a 
1 o 

o 


5 

j 


i a 
■ r 

1 UI 
1 K 


V) 

a 


CD 


gS3g§S§S8g?S$jaSsg!£KS3SgSSS*S$S3!°2S5;”S8?$S;S$iS253S£=> 

f f * * f f fff f f f f * «f f f f 

^ S S 8 S ^ ? g ^ S S g g g 3 S S § g 8 3 S S S S 8 S g £3 2 $ g § g 8 2 g S 8 g 8 » 


S K S S 2 R g ^ RRRRRiCiCjSRRggjSggRRjCRRlRllRiilRliCieslRlI 

?33S33S9S3S3333SSS 3 S3 3 5 S3 3 3 3 3 33 BBS B BBS S3 33 1§S 3 S Ml 

Cffl?®^f'''*SS>”goOOOODOoSo 

^^*^^K**N88g888g8888g8RRRRRRgggRggggggj*jQgS?£S 

NN NN N NNNNNNNNNNNNNNN ^^^^ N .^^^^^^^ _ _ 

g23ggS28 8g?2g2gg!ogi83ogSS38858gS2o£:Rg83SSIgS2^aIl2 


R83SSS?g^Sag383®a§5S2la 


’ sQ 0 > O' CM O' CO 


.sssgJssgssssRggsgagg^oi^oK 

****??*? S2222^SS222S2S253333a533353SSS53255SSSas* 

S5JKKS!;:t®88®Rgg8gS88ggRR2S38 8 s;?5 5 ® ~ w * * w 37«« o «g u? jc « 

***---**^^*^ s **** 85SSS8S »»*s2*H*8 
§2^88 gRS283o2«2SggR8S3RS33gR22gSS2gRSg5 alggggRJ^^ 

lliiltiiillliiill £”*f ””f”********»3SSS333533S 

gSfcS2gRgSS8^g5S8SgR8g§S283582SRa^Ig°2gg8sHS23lIsg 

R R R R R R R RRRRRR ^RRRRRRRRRRRRRRRRRRRRRRRRRRSRRRRRfSRR 

SS2S2SSSS222 III SlIIIIIII S 3 S 3 3 3 3 II 333 3 IS Sill I S3 3 3 1 

» ------~-~------«:»-!--t»-«!---2222S^32 

ggMM?S88SSRRg82223gRRR223 2 8111^ 3 • w 7 *i ~ ^ »««« o ~o 

8 £._§ | Z "I! 1 1 1 1 1 1 1 " " 1 1 1 " 1 1 ** ** ~ •* " " " cJ^^cJcJoJ.sJ^^cJ.si^cJoJrJcJcsIcJeJcJcO^cJcJ 

! =jS*«®®£°82SS*S2S3ggK;S3g^^ 

33fcK22Rg2S8£;gSS8logR8g§8228S8|^Ra^RgIIi88sHl2lIIsg 

RRRRRRRRRRRRRRRRSRRRRRRR‘rrRRRR>*RRRRRRRRR^^2^^ 


I — . 


U. | 
U. I 

Z i 

M I 

Z r 


j22®®®«®®®o«ooooooooooooooooooooggggggggogggg 

S85Sg§g8gg88223S2lop§Islss3322S33l3R22SS222S?^^ :S;3 

HHHrlHHHHHHHHHHHrtHH 


C -115 


I 


CM CM CM CM CM 
Ip 

r 


SVHSER 10639 


■aassa3S2SS5532S22lSSll33SSSS22S22SS222SS25SS 

22SS233S223S2S2--------------- 


i ssslllf l| ||| IIIIIII gill 2 3 ill 2 S 2 1 S 3 S 2 1 s 8 S S 3 1 


igsssisssassssssssas^^s.ss.ss^^ 

np-ir»ni^HHHNN 


<roO<r>o < >csiLnco< v JWj' 

HO'CO^'tWrlO' 


un n a >< 


I 


O 0. 


^hh;77n^ 7 « « « g ~ a sii 5 R a 1 1 a 8 s 51? ssssfcsisssas&s* 

J*2S22i2S222222SS22is«eifi«<<5«****i«Ei5i!5i!^« 

'* sIs*l®HSS33Sl2lH332l33SSSS222S2S232252352S 

a : 332222322232322222rf«--i-«~2"“l" ,, "II" , "I ,<, “II!l 

— “ 


lisRRHssisas^islRlsRasssRS^as^^s^^s 


N WNfft- 
(OflJNNN 

* • i • • 

iH »H r-4 iH rj 
**'*>*'* 

tsi L0 r-« »H flO 

gjtstses 


ii$£i££i£iii**************°******^.l 


i n vt h 

h ^ eo n 

O (J 1 * 0 s 0 s 

MMM 


^IEsiiIa5?aIi5^R“SS3Ss|s5|SK^8S^B 

jjgsgiS£itg££gR£* R £ RS * Si£lS ’ 5 ' s, ''''^!I]I21!Il!I!I 


“ I IsIIillalisIIIsIIililaiira 


a 


IflN'f ^ 
O' N O M 

>t ^uiui 

N S N N 


vfl ^ N N 
sO vO 4 'O 


CM Ul 

o fit 
u a. 


M M W M « 


MIAN O N 

i0 lo to m> 'P 

es O' O' ^ O' 


NN WNN 


22222222rf-uurf**«-»-««-*-- 


i ro ro ro 


so O' O CM 

%-Q \£ ^ ^ 

O' O' 9 s O' O' 9 s 


; £ 2! a 2 s s 5 


■*®S£i!SSSSS!^l2SS2SS5fM«^' 


ooo^cd^'^^'^ 

OsO'COOflOCOCOCO 


co o' p-i m 
ro n n h 
CO oo CO 00 

CM CM CM CM 


< I — - 



S 777«^^aife®afei5iIsKi3saafc«sa?«s8Mo5®s8Sw&sas?; 

1 * i S2S22ggS32SS2322SiSis«K*ie^*«ii«*i«««B«ie««M« 

- — 1 ****isiasisaaaia38a33al3533asss5S33S32S3222H 

22225222S22223S------------- 


O CL 


i^ijNON't'OC'pw^ 

*0 b^oJ5^y5 ; ^^®' a ' 0sakO ' w ' w ' w ' w ' , ^ M I^ * • • • • 

si i i 22S22222222---~~~---~~-~~~£~~~~~~~“~r22““2~2 

— — — — ! - — — — “TTTTTTCZ riMNnN« Ul -o O^i £ 9 4!i£2S!S^Sm3SMSo:§$S 


so«oM*jjKiMgg[^}2SS35S$4w«Soo£S^3Sg: 

S S 8 8 8 8 8 8 8 S 5 & S * 8 8 * \* >. » * • * • » ®. *J •. ®. 


CO O' «H 10 
ro (M CM pH 
CO CO CO CO 


X I- 



C-116 



SPACE STATION OUTPUT PARAMETERS TABLE 3 


SVHSER 10639 


CM O 

o o 


< 

<SI H 

O 10 

Cl 


3 


7 * M M • M ~ * W * M w N •• H M in » * ® * r* © N * N 0 » * W « * * Ul M K * IA N O « 

S8ooSoSSSSooeooo©ooooooo§§oooo**o«<MMM>^b<»os<M»*OMMMMX 
hhhhhhhhhhhhhhhhhhhhhhhhhhhhhh ^ — 

Iss3aa^issas5 8iIasioSwwsat5?~^a«a3KSKS3si2?ffi5a5SS3 

OOOHOOHHOHNOOHONOONWOOHHOOONHOOHOOOOOOO^OOOHOOOOO 

II s s s a & a a s 3 5 a al a s s a 5 5 si 5 a a ? s s 5 « s a s a s s a s a s s a a a a • a a 

odooodHodMHdrtcJdNMddMOOHHdoo^^ooMoo-HoooopH^oo^ooooo 

M N M ® mT: ® ^7 • w n7 N 2 ® g W s g «^g g 5 ® ^ N h. g O; « 5 os jg « 

S NNtfCONWMlflWONWvOiflHg^WjMHWWNMgMngJNJJJJ oooOOO 

rtNNNNftlNNNNNNHNNHHNHHHrtHrtHHrtOrtrtOOriBOWwnwv 

sssaaaaaaassa^aasaass^lssaaaa^aM.fMaMKirgMMKjNjrgrgKiM^io 

NN«NNN ( iNN«NNNN t iNNNNNNNN^N««« NNNNNNNNSINNNNNNNNNNN 

fffff 

* • • • * • * * • * _• JJJJ JJJ JJ--I«nn«oooOOOOOOOOOOOOOOOOOOOOO 


1! 


as 

Ui U 


111 X 
X tu 


a 

Ui 

-i at 
< a 

Q CM 

£ o 

ui U 
* I— 

S3 

<J UI 


hi a. 

9 “■ 


S! 


•H 0 

= i 




IH <3 

1 5 


ooooooooooooooooooooooooo 


Z ■ 

i-t 


0 1 

eg 

X 

oP : 

< 

-i 

a 

& 

-s I 

CM O 1 

— « 


X UI 1 

at 1 

■H 


1 

03 

X 

CM 1 

<2 

a. 

O l 

X 

a 

0 ! 

1 

1 

rH 


1 

03 

X 

1 

< 

a. 

1 

-J 

a 

O 1 
UI 1 

CM H> » 



X Z 1 

Ui 1 

r-l 


> 1 

CO 

X 

1 

<2 

a 

1 

1 

X 

a 

1 

— 

— 

Z 1 

r-l 


0 1 


X 

w 1 

3 

a 

5 1 

-i 

a 

«S : 

_ 

_ _ 

x 0 t 

at 1 

pH 


a 1 

03 

X 


< 

a 


X 

a 

i 

— 

— 


Ui 



Z 

z 


M 

w 


h- 

r 


7 o ® 7 o * o « 5 & s a a s a 3 2 ff s a 5 s s a a a a a $ * § a s a $ a a a a a s a s a s 

fsssgss®s« 88 a£® 88 * 88 ®®s 8 «s® 8 ® 8 ®® assays® ®®®*««««^ 

oooooooooodooooodoooocioooocioooooooooooooooaoooooo 

IlllllllHIIiaiiiiiiillilaaaaaaaaaaa 



iiiiiliilliiiliiliiiiiiigsSSgssssgSsigaliSsiiisss 

ddddddddddddddddoddoooooooooooooooooooooooooooooo 


^'^' 41 ^ 1 , £^l^ ff ' 522221 l 2 lrtrtHHrlNNNSS 8 SSSNNNS«SSNNNftlNNCJftlN 

boisiliiiilisssssssssssssssssssssoooooooooooooooo 

dddddddddddddddddddddddddddddoooooooooooooooooooo 


OS o^ 
tO to 


ssiisilslxss33SsaaasISlSSlSSS3sSsSS5SliSSSSSS3SS3 

• • • * • • * * • • • 4 »« — ^rtftrtftOOQQOOOl 


0000000000000000000 


000000000000000000000000000000 


iilHilliinHHiiHUUililHUHHiHHHHH 

""Odddddddddddddodddoddddddddoooooooooaoooooooo 


ddddddddoddoooooooooo 


* * 1 1 1 1 * * * 1 t 3 $ s s a a I s 3 1 1 $ a $ a a a a a a a s a a 5 a $ $ a a 1 1 

KSJiSsSSSSSSllsigSSSoSoSooSSoSooooooooooSooooooo 

iddddodddooddoooooooooooo 


000000000000000000 
doododooooooooooooooooo 


000000000000 000000000000000000000000000000000000 
HHNNMrt^^lfllfl^sONNOO^O'gOHHNNWMJJjnj 5 ^« HH WW HHNNNNNNNN 

■ ■ - 


C-117 


241.01 0.0441 0.0441 



SPACE STATION OUTPUT PARAMETERS TABLE 3 


SVHSER 10639 


H I QO CO CO CO CO N N N N N N N N N N N N N N N N N N N N N ^ vO s0 sO sO ^ sO sO vO ^ \Q v© *© ^ \0 sO \0 4 ^ sO 

a t 

i 

a. I OOOOOOOOOOrHOOOlHOOOOrHOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
& I 
I 

! KU) H\ o 9 £ O rA r+ O CO CSJ sO LT» o O' ^ ® cnj m « N 

x j ^>t^^o^iANuj^so^inujvdrN>i/i^A3inuiinutuiuisl’^iA^tn^u)LOiAuiuiiA^iriiA>druiuiLO?Ln3?ifl 

0l I OOOOOOlHOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


HlflNNNNNa'H©^^v 0 ONNNNKl^'i^NtfH^W( 0 Mf 05 '?'MO( 0 ONNi 

OOOff'OOw'<rO^^^O'OC , >J'^^ONa' 0 '(rO'ff'ff' 5 s ff'(Off'ff' 00 ®^ff'©ff'{OO s i 


a'OLONOSsOO'N 

>COO'COCOO'COCOQOCO 


NNNHNNHHNHHHHMHHHHHHHrlHHHHHHHHHHHHHrlHHHriHHHHHHHHH 

K|K|NNMK|^NKJNNoiNNNNNNNCJNNNHH^NHHNHHHHHHHNHHNNNNNNNlOM 

NNNNNNNNNNNNNCylCgNMNNNNNNNCsINNNNNNNNNNMNfsiNNNNNNcjcsiNNN 


2 £££ 3 ! 2 SSi!! 2 £:££ l 2 £;£ 2 SS 922 £iSP'$“'! 32 M cJ! 2 KOC ° 0 'fr w *'« s 0 ,H ®' ,H ^ c > , - ,M ^o s| « 

' 5 ^r , ^r‘^^P^ 9 t , i’tP^® Osfl '®®^® N WM^fl 0 vfiC 0 c 0 'fiNNN^^ftlNNOinvOMr»>ONvDlflMN 

\Or»r >| ><>ONNsONNNNO>O«NvA<OsONO^^ | i 6 >A> 0 < 4 ^'A'iO' 6 sO^sO'<O l O^Ov 6 ^ 1 4 'A > 4 'O'Ov 6 i XlsO'A' 4 )' 4 } < 4 ) , A 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


’t'OHC't'f®NMCOU 10 Hff'fflCSJ(hit(ONHNfASff'vaHsON®S> 1 00 '^^rnflNvOH^(gHCO'tvtNMO 
4 , Nrtff'HHO'OHO(0'flM03(0^p^N®9'(OMO^ff'N\flNNvOvOSsOMOCON'0<00'«OOOOS^ 
KCO(OK®(ONCOeO«NNN#NNNSNNNSNNNNKKNNNNNNNNNNSSNNRS§SSNN 


O O O O O O O < 


>0000000000000 


>00000000000000000000000000 


K)K\N1NlN\N^K\K\K1K)IONN(VjNNCSJNMNNNNNMNNNNNMNNNNHHHHHHHHHrlHHHH 

NNN(SJNNNCJ(\JNCJNCMM<\JNNN(\JNN(Sj(vJ(yJCtJCsJCviC | iJCMNNNNCViNNN(vJNNNNCJN(MNC\JNC<J 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

j OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
j OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
I 

I — — — — _ — — 

!rt^^^r1r1r1 l 1 HHHNNNNNNNWNNWNNft,Nft,ft,WWNN «NWMMMMrOMMMMMMMMM 
1 cac^esjcgc\i<gNcgesjc<Jc\i€vi7sjcsiCNic i \i(gtsi<si<sjfviesiCsic\ici(sJ<\i<sj<sJCsicacacjcdCsjegcsj<\icjcsjcvj<sj<sicsJC < >Jcsic\ic\ic<j 

10000000000000000000000000000000000000000000000000 
1 0000000000000000000000000000000000000000000000000 


( 0 < 0 <D< 0 ( 0 C 0 ( 0 ( 0 < 0 < 0 ( 09 s 9 s 0 >i > 9 s 0 ,> > 9 > > 0 , >^O' 9 >^ 0 n^ 0 ii > 9 ' 0 , > 0 'O^^O > > 9 ^Ov^^^ 0 n 0 s^^ 9 ' 9 i >O ,| O , >^O , >O i > 9 >^ 
X I 0000000000000000000000000000000000000000000000000 
CL I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


* ! illHIilllilf ISSSSSSSSIJSSISISSSSSSIISSISSSISSS:?:? 

X I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

CL I 

CL 1 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


I 0000000000000000000000000000000000000000000 


X 1 o o 

a 1 - • 

a i o o 


ooooaoooooooooooooooo 


00000000000000000000000 

>00000000000000000000000 


0000000000000000000000000000000000000000000000000 

M M I 'tlflU 1 vO'flSNCOW® v O v OOHHNNMM»t^tinUt^O‘OSNflO(Off' 0 'OOHHN<yMM't«tlflinsevONNoOCO 


C-118 


SPACE STATION OUTPUT PARAMETERS TABLE 3 


SVHSER 10639 


CM <J 

O (J 


CM M 

O (A 

a. 


5 < i!^ < 2ri , ^ < 2 < 59 00 ! ! 2^ ,Hff, ' e 9 00< * ,0 ‘‘0® v ON.O'»©coddddddddM>dddr^ddr'«IrsIdmd 


CM O 

s0 so 

O' O' 


&'<?'&'Q'0'0'9'9'9'Q'0'0'0'0'Q'0' 


H 

a 


CM 

o 


9 


S|^S3SS^SSS?3SS?S^SSSS?S3S?SaSSSSS?SaS3RSS^RSa 

ooooooooooooooodddodddddddddoddod“ — ---- — - - - 


ooooooooooooooo 


9 


3BiSSS!85$SS??SaSI5?a3§S?3?Sa?S5a3!J!:?5§3SS?SSSi^IgR 

— ‘ * * * * * * * * * 


ooooooooooooooooooooooooooo 


OOOOOOOOOOOOOOOOOOOO 


a <A 
uj oi 

O 4AI 

Z K 
< a 

Is 

UJ u 

ss 

SE 


§nS-S58 88S5822Ss^aR988fcssRS:5sass8Ss<3asssal35E8 

HHHHHHHHHHHHHHHHHHHNNHCMNNNHNNNNN 


O CO 
N> CM 
«H CM 

<MCMCMCM<MCMCMCMCMCMCMCMCMCMCM<MCM 


»S!2E52 , J5 < 2'i'J , 2 s £?, < 5i5 l S < ^ , i Cv,cy,,OKlflNNK ' ou '^“I NWs 6'®S^^Mo^S-tfooSSS 

WJhJMM'^KJ^^^sf<r^U1UJ^UJlftujUJUJUJlfltOlO^>>O l l|M>vOsOsOsO , t ©5%O^KKSN«S5Sf : 2r2rs. 

<MCM<M<M<M<MCMCM<MCM*<MCMCMcJcM<MCM<M<MCM*CMCMCMCMCMCMCMCMCM<MCM<MCMCMCM<MCM*<M<MCM<MCMCM<M<sjd<sJcMd 


N vO IQ 
CM H sO 
S S N 


8 


< CL 
Q CM 

z o 

UJ o 

at 


O X 
O UJ 


SSSS5sSSS58$SS5ggSSSggS3S«fSS£gsSSSlSgSlggg£lIeII 

©oooooodddddddddddddddddddddddddddddddddddddddodd 


22S‘2K'S^'t V S r t5^2^S a '^ tg<N,M « O ^ 0 '® v ^'t^'^OKC0't'±N.OC0<0-0NCMrM<0<Dsi-^ 
flOJOCOdWdfflCOCCOflONCOCOCOCOOiajCO^C'O'COCO^^ff'OvS^^SSScoSSSSSJSS^Eh 
o a o o o o o o o' o o o o o' o o o o o o o a o o’ o ‘ J - - - - - - 


^ 't W O N ff' 
“ vOHLflN 

O' O' CO 0 s 

oooooooooooooooooooodo 


p H 

H s 

CM o 


9 


9 £ 

X CL 


§8S3SS3SS3S8SS3S5SS§ss§SSS§§§38§ss3SS89SS898S8?s« 

oooooooooooooooo ooooooodooddor*"-**-' - - - -* 


iOOOOOOOOOOOOOOOOOOO 


slilssssis3lilsss9ls3iss§il9iasilis§slls§iss§§ill 

oooooooodooooooooodoodododdddddddddddddddddddoddd 


oooooooo odddddddddddddddddddddddddddddddddddddddd 


SSSSSSSSSSS35S8SaSSS8383§§§§3333333la3al3333333Sa 

ooooooodddddddddddddddddddddodddddddddddddddddddd 


cm o 
X o 
a t 
CL 


?$$$$ S$$ 

OOOOOOOO 

oooodddo 


■StSSttttf- 

'OOOOOOOOO' 


f fllllf 1*333*33 1*1$ I $ 

ooooooooooooooooooooooooo 

oooooooooodddddddddddoddod 


>± 

^ ^ ^ <r 


o o o o o 

oooooooooooddo 


iIIIIIII!fII333$3$$33$$I3333 $$$$$*$$$ 

^^^,®®,,®®ooooooooooooooooooooooooooo 


3311 f f Ills 


'OOOOOOOOOOOOOOO o o o o o o o 


oooooooooo 

ooooooooooooooooodddddddo 



'O'0'fl'6>0M'0'Ov0NNNNNNN 


C-119 


SVHSER 10639 


Ul 

1 

-1 

OQ 

1 H H 

1 < w 

< 

1 LU X 

K 

V) 

1 X UJ 

a. 

£ 

i a 

1 Ul 


1 J X 
1 < & 

Jy 

1 Q M 

< 

i r o 

X 

i UJ u 
1 X 

u 

1 h 

§ 

1 CM M 
l O X 


1 U Ul 

5 

1 

§ 
l w 

i s 

1 M 

i H 

1 O H 

t < 

1 H- U 

l 

i 3 

I trt 
1 

1 CM O 
1 X Ul 

1 Ul 

1 X 

1 u 

1 

1 < 

1 M 

1 0- 

1 o 

1 </) 

1 o 
1 


11I21IIIII1III21I15IIIIIIII211IIII1 H l *® i i * ** “ * 

I ii ? t j ; li li 2 

»®ISSSlIIIIIIIl2l3lIIIIISS3lIIIIII aS532S2S5l£S£aS 
sp|s|iI||5|E|||sIIIIlIIIIIIiSlIs£ E 1138151112 JlfS 

H2llllllllll^!iSS!S!ilSi5S?2H!SSiS2i3*H!iS55S 

III!!llIIIIIIIIIlIIIIIIIIIIIIiIlIi^2llIIl!HlIII 

iiii||lllllI!ill!lll!ll!l!IIlllIllIIII!IIIIIIIIII 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^iffl^^^ii^ 

!!!!IIIlI!I!!II!IIIIII!IIIiIliIii^^lI!lIIllIHI 

ssisss sisssss nil 


llillHlllillillillllllilllliiiiiiiiiiiiiiiiiiisi 

i!!I!IIIII!!IIII!IIIII!I!IIIIiIiI115IIIM!l!?!M! 

is5a|5illIilliIIIillllll3SiSSii2SiiS5S3S3i*»323S£ 


C-120 



SVHSER 10639 


inON^COCIflvO^H^^UION'tff'O'lflNlflOMCOlflNNN^MONWN'tNNOOlfl^HCWO^ajON 

JwJ( 3 HiHOOrtHHelioNO 0 'OO^^OOOSff'O{ 0 #ff' 0 s Cpff , ®N^"fl< 0 ttM ,s,fsfs '*^ , i s S , i l 5 v £ 

ssssass ************** 


rsi^o<Miiih-^ 0 '<s»cjo>±K(^cjLn£OFHMsi*i^oosOFH^^ortCs<is.r^vj^or>.p^€Of^r^>£O^M>o<si^<Niin «<5 


ooooooooooooooooooooooooooooooooooooooooooooooooo 


HN«tMKlOO^HsO'tNHs 04 > >tMHH^N{plflMNeO'fiUnflKlK 1 H'tON^ : tOS^vOsJN)HinON«t^ 

ddddddddddddddddddddddddddddddooooooooooooooooooo 


OUtON^^HHlOWvOCOW<t'«COMN^NO«UA^lflNH«HHeOlfl' 0 <t^' 5 I tU|KJ|flU)HON«' 0 ^rJ^ 

KSSoNKmMN.SHKNOHme 0 N^NN(MnHU|MitNO<tOC 0 M 9 >> l/|HU)NKlN 0 s MO< 0 H< 0 <tH<t 

dddddddddddddddddcjdd«sid<sjdcJddddojeg«eat»JWftiesiesjcacsjoJcsiwesiNiCNiejc^csj 


SS 5 S£?SSSS?SSS§a'SS?§ 5 SS§ 3 S<r 33 coco«o 2 < 0 ( 0 <oooooco<ooo<ococoS<off'toco 

NNNNNWNNNNNNNMNNNCsJNNNWNNNeJNNNNNNNNNftINNNWNNWNNNNNN 


NO‘^lflNlO , 'Hd , (ON'd , OHO^K\N«fflO^'#«rtNO'WOfflMHNN^N^NNOJ^^©Hvf(OlflNO 

WCOCOCOCOCOCO^N^CoScOtfCOCOO^wwOO^OO^icOCOWWCOCOwOO^ttwCOCOtOCOWCO^dcOf^eOCOCO 


ooooooooo 


dooooooooooooooooooooooooooooooooooooooo 


S rHOIillfli-HrH<Ma'(HCvlh>.K\<7 s lOrvrON.<NJ® s iOMflpCO'^P'<NJ 
OOOOOOOOO^O'OOOOOOOOOOO'O'OOOOO 


O'CSJr-ICUlfl^.sOinO'vOeOOO'iH^'t^'HOJrOin^un^ 

WMHHWHHsOO'CJHHHHOHHHHsOHKlNO 


5 'oooodoooooo , ‘a'ooooooooooo'coooooooooooo>aNooo 

lortHHHrtHHHHrloOHHHHHHHHHHOOHHHHHHHHHrlOOHrIH 


aaaaaaaaasssssassssaasaaasssaasasgsssssssasggssgg 

ooooooooooooooooooooooooooooooooooooooooooooooooo 

ddddddddddddddddoddddddodddoooooooooooooooooooooo 


•J-i»4^i^^^-t^CNJ^JCJCMCMCsJ<Sl«SJCsJCsJCgC>JCsiCsiCSJCNjPaCvl<'JMMCJ< , J<SiCSJ<M<SJCWCsJ« , >JCM<SJCvlCyJCJCsJr-lr-4r-iiHrH 

oooooooooooooooooooooooooooooooooooooooooooooaooo 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


^O'O'ffvO'(><ra'C 0 c 0 c 0 ^MC 000 Nic 0 c 0 r^Mf^^^*c^<sir>iCNj<siCvi<'j 9 sj<sJcvi< , Jfa< , gcsjcsics 4 cvicvjcsjcsJcsjcjcsjcsjcJ^ 

HHHHHHHrtHHHNNHHCyJHrtNNHNHNftIHNNNWNNWNNNNNNNNNNNNNWNg 

oooooooooooooooooooooooooooooooooooooooo OOOOOOOOO 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 

ooooooooooooooooooooooooooooooooooooooooooooooooo 

ddoododddooddoooooooddoodoooooooooooooooooooooooo 


t * i +* > A > A 1 *i.*.*.A*fl\nsf > ^(^^^ff ( ff> y +(j\^9s9'y+9i9'O s 0 v 9 l 0'^O v 0'O'O'0'0'9'9'9 , 9'9'0'0 s 0'0 v 9' 

ooooooooooooooooooooooooooooooooooooooooooooooooo 

ddodddddoddoooooooooooooooooooooooooooooooooooooo 


0000000000000000000000060000000000000000 ooooooooo 

0000000000000000000000000000000000000000000000000 


0000000000000000000000000000000000000000000000000 

HsOH^MsOH^HsOH>OHvCHvDH'aHsOH 4 HvDHveHvOHvOHvOH^H'OH^HjOH^HvOHvOH' 9 H 

CoS^ff'OOHHNNMrt'j’^UUfl'flvONMOCOff'ff'OOHHNNMM^^W^'O^NNCW^OOHHN 

0'9'9'9'OOOOOOOOOOOOOOOOOOOOrtHHHHHHHHHHHHHp4HHHHiHN(MNCviN 

rtrtHHHHHrlHHHHrlrlHHHHrlHrlHHHHHHHHHHHHHHHHHHHHrtHHH 


C-121 



SVHSER 10639 


CM L) 
O P 


< 

M H 

O (/) 

CL 


Ns0U|^^U|in'>fiin4KllQ4^^U)U1^4 , IA<tLnNfU)MN^<tNKIMMr0NMNO9 , 'NO<SOH 


5 

e 


M 

o 


9 £ 


HvOfflO>tfvi^NCOlflff s '0^'«Cpff'fOfOlflflOff v 'aO<pHOHNNN^-3-lflff'CpHMM' 


i >0 ^ 0 s H CO 

MMlfllOM 


OOOOOOOOl 


oooooooooooooooooooooooooooo 


I o o o o o 


H X 

M CL 

$ °- 


00000000000000000000000000000000000000000000 


9 


DC to 

ui <A 

P Ui 

z « 
< a 

is 

Ui O 


< M 
Ui X 


2 S 

3 £ 


(SlMNO'K\OOON^NOH^rO^(OHU1N^^HNrOS«U)^HU)N9 > 'MOtOHI/HMN^(OHStfl{0 

>9 , 4'roK>^>a-h04'K\si'>^K>'^4-r«0^^’4 , »O'3’>t'^^‘W-3'4 , M4 , 4‘^ , Mi-^^^>tf-M«dr^r0Kj>tNjfOh0 

esjesiMNcg<sicMcueucsicsjcucsicucMMesicje>iOic>JcsiCvic«j<sicsicgcMOiiM«siC4csjcsiM<MCNtcsiCNjcvi<viegcJcvi 


i ? 


^NCONNHCOOOsON'.OMUIOO'tN^HOUIPKtOO^^SfMMIMAKt^'tOO^MNO'^H 


MCsi^UiiA^^c6>±»«or^( 

* 40 40 N c0 c0 (O co f'* 1 ^ s r^ so 


tgNNNNNNNNNNNNNNNMMNNNNNNNMNNNNNNNMNNNNMNNNNN 


8 
ui 
-i ac 
< CL 

Q Csl 
£ O 
g O 

S3 

p UI 


i ? 


NOO»s6HHN«M^4^NIAMNsOinNNIA^^(OU|COU)MMA«»>0^rON^N^HMONON 

S ^KI^sOUI^HQ'AUlKl^vONtUlNOtO^MCOMCtM'OsO^tn^Ut^HCOsOUIMIfllArO^tCrAM^ 
fi0c0Q040fi0fl0c0r^fi0c0<080c0oc000c0OC0rNQ0c0e0C0c0«Q0e0C0«fl0i^c0C0C0fi0c0C0«a)«0<0d 

ddddddddddddoooodooooooooooooooooooooooooooo 


rH o 

* £ 


vOxtOff''trlNN(OO^Mff'l/HOCOMNtfllfl9 s NCOMCOONvO«CpO>OOCrMsOlflxOvt'i)OrOOO 
NMNHM(Of\JSNlOWHfO>tNN>trONSH<tMOC\JWOOHOr ‘ “ ‘ ^ 

ooooooao'o'oooooi “ “ 

HHHHHHHOOHHHHHHHHHHOOHHHHHHHHHHOOHHHHOOOOOOO 


_ _-#40000040K»vOCOiri^>0 

OOOOOO s O s OOOOOOOOOO^'OOOOOOO s <T s 9 s O'<J s v s O v 


o 

p 


9 £ 

—t a 


Kr%.N^^^NK^rsirs.r^r^rs.KKrs.rs.Nr^KNr^r i ^r^rurvhi.NKh»h*Kfs.rvr^Nir<r>>rvr^! ,i «>N>N> 

NNNNNNCMNNNNNNNNNNNNNNNNNCiiNNNNNNNNNMNNNNNNNNN 

oooooooaoooooooooooooooooooooooooooooooooooo 

oooooooooooooooooooooooooooooooooooooooooooo 


9 


a 

X CL 


HHHHHHHNNNNNNNNMNNNNNNNNNNMNNNNNNNNNNNNNNNNM 

MWWrtMMMMMMMMMWMrtMMrtWKlMMrtMMMMWWMMrtMMMMMMMMrtKUfl 

oooooooooooooooooooooooooooooooooooooooooooo 

ooaooooooooooooooooooooooooooooooooooooooooo 


a 

Ui 

UI 

> 


9 £ 

_j a 


WCMNNMCMCMCMNMCMCJMNCMCMNMMWMMCMMMMMNNNNCMNMCMWCMMMCgCMNCMCM 

NNNMNMNNNMNNNNMNNNNNNNNNNNMMNNMNMNNNNNMNNMNN 

oooooooooooooooooooooooooooooooooooooooooooo 

ddooddddddddoooooooooooooooooooooooooooooooo 


9 £ 

X CL 


N.KNNr'.r''NKr«.r'.N.rsf*.h«.N.r^r*.Nfs.s0>O'6'0'£'0%ovO'6>ov0'0r*»r«»r'fN.Kh»r'>i s »KN.h.rs»r'* 

HHHHHHHHHHHHHHHHHHiHHHHHHHrlHHHHHrlHHHHHHHHHHHH 

oooooooooooooooooooooooooooooooooooooooooooo 

oaoooooddooooooooooooooooooooooooooooooooooo 


H 

3 

CM O 

X o 

QC 


9 £ 

-I CL 


^ Qv ^ ^ Qs jh QN 0> QN flps ^ 0* 0s 0s 0Si 0* 0s ^ ^ CT' ^ ^ 0s 0s ^ ^ ^ ^ ^ 0s 9 s ^ 0* 9 s 9* 0' v 0s 0* 

ooooooooooooooooooooooooooooooooor - - - 


>00000000004 


oooooooooo 


oooooooooooooooooooooooooooooooooooooooooooo 


9 


CL 

X CL 


^ 0 0s 0S ^ ^ 0 ^ 0s 0! Qs ^ 0* 0S ^ 9 s 0 0 0 0* ^ 0 0S 9 s ^ ^ 0s ^ 0S ^ ^ 0s 0i 0s 0S 0i ^ 0S Js 0s 9* 9* 

oooooaooooooooooooooooooooooooooooooooooooo 

oddddddddddooooodooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooooooooooooo 


^)HsOHvOH'OH'flH'6H'6H'6HNOHv|)HvOHsOH'OH'i)H^OH'OHvOH'iHvOH*i)H 

MfONt^^^UlvOvONNCOtO^^OOHHNNIOM^stlAUi^^NNCOCO^^OOHHN 

NNftlNNNNNNNNNNWNMMMWMMMMMWWMMWMWWKIWW^^'t't'# 

rlrlHHHHHHHHHHHrlHr(HHHHHrlriHHHrlHHHHHHHrtrtrlHHr( 


vC H vO O 

W MM 

>9* >3- * 3* 


C-122 


SPACE STATION OUTPUT PARAMETERS TABLE 4 


SVHSER 10639 


SS 

H O 


Ifl'tMNNNHHHOOOHMHHOOOOOOOOOHOOOOodoOOOOOOOOOOOOOOOO 

«H i— f 


$ 


I- f- 

si 

UJ UJ 

a a 

cj § 
o u 
o 


ooooooooooooooooooooooooooooooooooooooooooooooooo 


s 


222222222222^^ NNNNNftlNWNNNNrs 'NN^NNNNNNHHHHHHrtHHHHrtUl 

oooooooooooocsJCsicvicjcgcjcsjftiesjMeviMMtjesicsJtsicsi^MegcjcsiesifsiMCMCsJCjfucgcsjCNicijSiSicj 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


3 


3 < 

n 

ui a 

-g 

< o 

UI 

X 


JS^22f):f)! t 215?,Mf!^ 0fJ ^ HNyOWNMOrtNW ^ooooooooHooooooooooo 

l ^° K I®' 1 ^“! U )'^^ C ^C^WOCMCMrt ) Hr-IOOOOOO<sJOOOOOOOOOOOONOOOOOOOOOOO 

MMp-tiHpHoooooooosoooooooooooduiodododooooo^dooodoodooo 


3 


^®^1^^t^^ N l MNNNNWrtHrtNHNHHHHH °000^ OH ^000°0000 

c^icai-ir-iiHr-iooooooo^ooooooooooooLnooooooooooodooooooooood 


ooooooooooooooooooooooooooooooooooooooooooooooooo 

| HsO^^^^ | H^a»H><>fHsO , HsOr4'i> , HsOpHsO»HsO ,,, 4sOF^sOiH'J>F^^H*<>HvO«H'<>rlsO»HsOHsOrls/>HsOrH>^iH 

HHCSIWMM^^lfllflvOvOSNtOaj^ff'OOHHNNfOM^'tlflLfl^vaNNCflO^^OOHHfgNKlKl^ 

HHHHHHHHHHHHHHHHHHHHNNNNCJNNNCJ 


C-123 


SPACE STATION OUTPUT PARAMETERS TABLE 4 


SVHSER 10639 


o S 

H O 


n 

UJ LU 

“8 

M O 

o u 

H— 

0 £ 
ui 


3 < 

a 

:i 

< u 

LU 

X 


9 


ooooodddddddddddddddddddddddoo©ooooo®'OOOoooooooorH 


Ifl O' H O 

w ^ tfl tfl 


I V© N so « 

# >* 4 * ' 


S-SNNNNNNSSNNNNNNNNNNNNNSNSSSSSNSNNgMJMMgSSSSSSgg 

S 8 S 8888 S 888 S 88 888888888 

oooooooooooooooooooooooooooooooo. 


ooooooooooooooo 


s 

X 

9 

-J 

9 


ddddddddddddddddddddddddoooooooooooooooooooooooo 

SlIIIIIIIIII 3 IIIIII Il888988S8888888838888oS88888 

dddddddddddddddddddddddd<rooooooooooo*ooooooooooo 

allllgsgililsilllllgllll^IiiniHHanssasaspi 

uidddddddddddddddddddoooowoooooooooooiflooooooooooo 



C-124 


486.01 6.551 4.571 0.224 



SPACE STATION OUTPUT PARAMETERS TABLE 4 


SVHSER 10639 


1 

— 

— 

J 1 

4 O 1 


z 

h- Z 1 


a 

O O I 
K U 


a. 

I 

— 

— 


r-i 


s : 

9 

z 

CL 

Hi 111 1 

H h- ■ 

-1 

a 

§3> ! 



a 2 i 



HI UJ I 
“1 ! 

H 

CD 

z 

4 

a. 

M O 1 
O O 1 
o > 

Z 

Q. 

*•“ 1 

“ * “■ 

*“■ 

a i 



lii 1 

CD 

Z 

19 ui i 

4 

a 

2 h- 1 

— 1 

CL 

4 4 1 
Z V) 1 



x w : 



hi a i 
Z 1 

cn 

z 

h- a i 

4 

o* 

4 u i 
Ui ■ 

Z ! 

Z 

a. 

— “ 1 

“ — 

■ ■”“ 


Ui 



£ 

z 


M 

M 

1 

h* 

£ 


iH ** 

3^ooo3^^ooesicjM5i<ygiMgig;jJ^ig{JJJ;JgJJ^JJ3;J^5o'00ooooooooooSlHS 

SSSSSSHrtSSrtSSSSrtSSrtSSHSSSSSrtrtrtrtrtrtMNMCJNCMMNNCMCatsJOItJNN 

d d o d d o o o o d d o o do o d o d d o o o d d d o o d d o o d d o a o o o o o o a o o o o a o 

77tf7*«777^oooa?o=IisIl5552S5SS55SSS!S 222222223!2£££ 

ggggggagajsaaaasasaasaaaaasaasaaaaa^MMMMMMNMCJM^Nca^ 

• * • • • • • -!JJ^!oMAM««AAAnnaooQOOi 


oooooooooooooooooooooooooo 


oooooooooooooooooooo 


ggggsssssssssosoossossssososososssswsssassoosoosa 

• • • • ' .* _* ' * * J .J J J J J * « « ^ « ia rt o o a cs o O I 


ooooooooooounaoo 


OOOOOOOOLAOOOOOOOOOOI 


IflOOOOOOOOOOOLO© 


sssig^gsggssaas:aa22sa5S5SMoS3aaas!sas5gs5Ssssass3 


OOOOrHOOrHiHrH 





iH vO 

<N CM 
Is. IS. 


C-125 


731.01 0.911 



SPACE STATION OUTPUT PARAMETERS TABLE A 


SVHSER 10639 


< 4 

o i 


^ r ! f ^ fy !°°° 0 ] 0 ]^^° c ! 0 l^° ff ]°°°°° lf !^ K l r I WWMM ^^« , ‘ / ' 0 ' N eoui«CNN® 3 Ns 3 oo 

HHHHHHHOOONHHOOHOHHHHHNHrtHHHHHiHHHHNHHHHHHHHHHrtfOcjcJ 

M r* iH 


s 


X 

Q. 

-1 Q. 


n 

UJ Ui 

ac a 

CM § 

o o 


(od<1r!r!!r!l1l!i r,,<Nfy,N<N,Nt,JN<yJNNNfJN(s,fJNN< ' INNCs * w WW™NNNf\JWCyJesjftJCMNNWftJNfJ 

00000000000000 00*000000000000000000000 0 0000000 0 000 


s 


NNNNNSM» k SKNNNNNNNNNNN'0^'®4\0^v0^i44l(BsOkNSKNNNKKsSS5SJftS 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


s 


CL 

-j a 


r 1 °® C ?° G ;°®°° K !®°® C !® <: ; C ?°° C ;®^®® 00000 O c >OO^SooOOOOOOOoSpHlH 

ooooooooooiooooooooooooiflooddooooddduidooddoooodoinod 


s 


OOOOOOOOOOvOO OOOOOOoddo^odoododoodHNrtHOHHHrtHHHHNHH 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


NNNNNN>NNNNNNN(06Q(0<0C0fl0(0<0wQC0(0(0<O<0(Q<ifl04D(0^O'9 l '^^0'9va'^(r>^OvO^9>O^ 


C-126 


SVHSER 10639 


1 -1 

t 

1 

1 




1 < 0 

1 


X 


1 1 - z 

1 


a. 


1 0 0 

1 


a 


1 1- 0 

1 

1 





1 

1 

rH 



1 z 

1 

£Q 

X 


1 0 

1 

< 

a. 


1 M LU 

1 

-J 

a 


• h- 

1 




! S 55 

1 




1 0 !2 

1 




1 UJ UJ 

1 

iH 



1 a 0 

1 

O 

X 


1 z 

1 

< 

a 


1 <sl O 

1 

X 

a. 


1 O U 

1 




1 O 

1 

1 


_ 


1 tt 

1 

1 




1 UJ 

1 

eg 

X 


I to UJ 

1 

< 

a 


1 z »- 

1 

-J 

a 


1 < < 

1 




1 z w 

1 




l O z 

1 

— ■“ 

■» “» 


1 X UJ 

1 




1 UJ 0 

1 




l Z 

1 

ta 

X 


1 h- O 

1 

< 

Ol 


1 < u 

1 

X 

Q. 


1 UJ 

1 




1 X 

1 

1 

_ _ 




1 

1 

UJ 




1 

X 

z 



1 

M 

H 


1 

1 

1 - 

X 



SooSSS^N« 3 ooJ?SJSS?NNNNNOHOO^^^UlOO^^O;OOOOO^NMri 

HNNHHHHHHfONNHHHHrlHHHHWHHHHHHOO 1 
H pH 


OONHHOOOOHHHHHNHHH 


Osflsflsflva^ff'^lfllfllflLfllAlflinUUnUllflUIOOOOOOOOOOOOMMMMMWMMMMMMNNNNN 

cvjevicsicgcNic^csi«NicvJc\jcvicsJcsjcj^CNicvjCNjcjcsJCs4C'jcj^cJCJCsicsiCsj^eNJCsjcsjcsjcjcj<sjcgc\ic>jca<>Jc^csjcsjcvj<Njcsjcj 

ooooooooooooooooooooooooooooooooooooooooooooooooo 


(fl(D( 0 C 0 O( 0 { 0 < 09 y 0 ' 0 ' 0 s 9 s ^^ 9 , '^fl N ff' 9 ,, ^^ 0 s ® s ®'Ch 0 ' 0 '^ff' 0 ' 9 '^ 0 N 0 s 0 '^fl s ff , '^ff' 0 ,, ^^C 0 C 0 ®C© 

^^^^^CsJCNiCJCsiCNJCsJCSJCslCJ<Sl<Si<SICsJfNiCNiCJC\iCvlCgCJCSlCsJCs l |C , aCSJC\ie\JCsJCNiCd 0 sJO 4 CNlCSJ<SJC\J^JCNl<SjCSiC , JC'JCSJCsJ 


OOOOOOOOOOOl 


.OOOOOOOOOOI 


>00000001 


000000000000000 


^HO»«(ONNNO>JIOONO(OCO<OHvOinNO^^^^MHWHO«MKJNNOHOOOOOOHCgw 

©pHpHOOOOOO'-OpHpHpHiHpHOOOOOOIApHOOOOOOOOOOCsJOOOOOOOOOOOC'JOO© 

©ddddddddddddoodooooodoooooooooooinoaooooooooomooo 


^HMS^N'tHsOOHsONCONM^NSHtOOlfl'ON'ON'tMWOgNH^lAW'J'tMN^^HUJN^jOO 

pHr-Jodddoddddoooooooo^oooooooooooosoooo 


HHHHHHHrHHSHrtHi 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

®COO'^OOHH{siNMM<j-^lfllfl'OvONS«OCOJJOOHHNNMM^'t^^'ONSO©^OOHHN 
(Mffl'ff'OOOOOOOOOOOOOOOOpOOOHrlHHHHHHHHHHHHHrtHHrlHNWNNN 
HHHHrlHHHHH 


I 


C-127 



SVHSER 10639 




C-128 


I 


I 1 



SVHSER 10639 




UNITED 

TECHNOLOGIES 

CmOMflOdYOM 


FIGURES C-15 TO C-43 
SAMPLE PROBLEM OUTPUT PLOTS 


C-15 Habitat 0_ Partial Pressure 

C-16 Habitat CO- Partial Pressure 

C-17 Habitat Dew Point Temperature 

C-18 Habitat Temperature 

C-19 Lab 0- Partial Pressure 

C-20 Lab C0 2 Partial Pressure 

C-21 Tab Dew Point Temperature 

C-22 Lab Temperature 

C-23 C0 2 Accumulator Inlet Flow in Habitat Removal 

Subsystem #1 

C-24 C0 2 Removed by Habitat Removal Subsystem #1 

C-25 C0 2 Accumulator Pressure in Habitat Removal 

Subsystem #1 

C-26 Habitat Pressure 

C-27 CO- Accumulator Inlet Flow in Lab Removal 

Subsystem #1 

C-28 CO 2 Removed by Lab Removed Subsystem #1 

C-29 C0 2 Accumulator Pressure in Lab Removal Subsystem #1 

C-30 LaB Pressure 

C-31 H 2 Vented from Habitat 0 2 Gen Subsystem #1 

C-32 H 2 Generated from Habitat 0 2 Gen Subsystem #1 

C-33 of Produced by Habitat 0 2 Gen Subsystem #1 

C-34 CO- Accumulator Exit Flow in Habitat Removal 

Subsystem # 1 

C-35 H 2 Vented from Lab O- Gen Subsystem #1 

C-36 H 2 Generated frcm Lab 0 2 Gen Subsystem #1 

C-37 of Produced by Lab 0 2 Gen Subsystem #1 

C-38 CO- Accumulator Exitr’low in Lab Removal 

subsystem #1 

C-39 H- to CO- Reduction frcm Lab 0 2 Gen Subsystem #1.... 

C-40 H 2 to Cof Reduction from Habitat 0 2 Gen Subsystem #1 

C-41 Total Water Consumed by 0- Generation Subsystems.... 

C-42 Total Water Produced by C0 2 Reduction Subsystems.... 
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HABITAT 02 PARTIAL PRESSURE 
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FIGURE C-17 

HABITAT DEW POINT TEMPERATURE 
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FIGURE C-19 

LAB 02 PARTIAL PRESSURE 
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FIGURE C-20 

LAB C02 PARTIAL PRESSURE 
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FIGURE C-22 
LAB TEMPERATURE 
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FIGURE C-23 

C02 ACCUMULATOR INLET FLCW IN HABITAT REMOVAL 
SUBSYSTEM #1 
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FIGURE C- 24 

002 REMOVED BYHABITAT REMOVAL SUBSYSTEM #1 
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FIGURE C-25 

C02 ACCUMULATOR PRESSURE IN HABITAT REMOVAL 
SUBSYSTEM #1 
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FIGURE C-26 
HABITAT PRESSURE 


C-141 


TIME 





C02 ACCUMULATOR INLET FLOW IN LAB REMOVAL SUBSYSTEM 
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FIGURE C-27 

C02 ACCUMULATOR INLET FLOW IN LAB REMOVAL SUBSYSTEM #1 
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C02 REMOVED BY LAB REMOVAL SUBSYSTEM #1 
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FIGURE C-28 

C02 REMOVED BY LAB REMOVED SUBSYSTEM #1 
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FIGURE 029 

002 ACCUMULATOR PRESSURE IN LAB REMOVAL SUBSYSTEM #1 
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FIGURE C-30 
LAB PRESSURE 
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FIGURE C-31 

H2 VENTED FROM HABITAT 02 GEN SUBSYSTEM #1 
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H2 VENTEO FROM HflB I TOT 02 GEN SUBSYSTEM #1 





FIGURE C-32 

h2 GENERATED FROM HABITAT 02 GEN SUBSYSTEM #1 
C 5 C - 147 



02 PRODUCED BY HABITAT GENERATION SUBSYSTEM #1 



FIGURE C-33 

02 PRODUCED BY HABITAT 02 GEN SUBSYSTEM #1 
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C02 ACCUMULATOR EXIT FLOW IN HABITAT REMOVAL SUBSYSTEM 
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FIGURE C-34 

002 ACCUMULATOR EXIT FLOW IN HABITAT REMOVAL SUBSYSTEM #1 
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FIGURE C-35 

H2 VENTED FRGMLAB 02 GEN SUBSYSTEM #1 


C-150 


DATE 02/11/87 TIME 10:08:^5 




HJ CENERflrEO FROM LRB OE GEN SUBSV5TE 



2 GENERai ® ™» UB 02 Gffl SUBSYSTEM #1 


C-151 


_DflTE 02/ 1 i / ft *7 





tecmnoukhes 

ss 


SVHSER 10639 



TIME (HR) drte n? / i 1/87 HMI; 09- t 5S=38 



C02 ACCUMULATOR EXIT FLOW IN LAB REMOVAL SUBSYSTEM 


SVHSER 10639 



UNITED 

TECHNOLOGIES 



FIGURE 038 

002 ACCUMULATOR EXIT FLOW IN LAB REMOVAL SUBSYSTEM #1 
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FIGURE C-39 

H2 TO C02 REDUCTION FROM LAB 02 GEN SUBSYSTEM #1 
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OTRL WRIER CONSUMED BY 02 CENERRT ION SUBSYTEMS 



FIGURE C-41 . .. 

TOISL WATER CONSUMED BY 02 GENERATION SUBSYSTEMS 
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FIGURE C- 42 

TOTAL WATER PRODUCED BY C02 REDUCTION SUBSYSTEMS 
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